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$EVWUDFW1 
Background -*UHHQLQIUDVWUXFWXUHLVDVWUDWHJLFQHWZRUNRIJUHHQVSDFHVGHVLJQHGWRGHOLYHU2 
HFRV\VWHPVHUYLFHVWRKXPDQFRPPXQLWLHV*UHHQLQIUDVWUXFWXUHLVDFRQYHQLHQWFRQFHSWIRU3 
XUEDQSROLF\PDNHUVEXWWKHWHUPLVXVHGWRRJHQHULFDOO\DQGZLWKOLPLWHGXQGHUVWDQGLQJRI4 
WKHUHODWLYHYDOXHVRUEHQHILWVRIGLIIHUHQWW\SHVRIJUHHQVSDFHDQGKRZWKHVHFRPSOHPHQW5 
RQHDQRWKHU$WDILQHUVFDOHPRUHSUDFWLFDOOHYHO±OLWWOHFRQVLGHUDWLRQLVJLYHQWRWKH6 
FRPSRVLWLRQRIWKHSODQWFRPPXQLWLHV\HWWKLVLVZKDWXOWLPDWHO\GHILQHVH[WHQWRIVHUYLFH7 
SURYLVLRQ7KLVSDSHUFDOOVIRUJUHDWHUDWWHQWLRQWREHSDLGWRXUEDQSODQWLQJVZLWKUHVSHFWWR8 
HFRV\VWHPVHUYLFHGHOLYHU\DQGIRUSODQWVFLHQFHWRHQJDJHPRUHIXOO\LQLGHQWLI\LQJWKRVH9 
SODQWVWKDWSURPRWHYDULRXVVHUYLFHV10 
11 
Scope -0DQ\XUEDQSODQWLQJVDUHGHVLJQHGEDVHGRQDHVWKHWLFVDORQHZLWKOLPLWHGWKRXJKWRQ12 
KRZSODQWFKRLFHFRPSRVLWLRQSURYLGHVRWKHUHFRV\VWHPVHUYLFHV5HVHDUFKLVEHJLQQLQJWR13 
GHPRQVWUDWHKRZHYHUWKDWODQGVFDSHSODQWVSURYLGHDUDQJHRILPSRUWDQWVHUYLFHVVXFKDV14 
KHOSLQJPLWLJDWHIORRGVDQGDOOHYLDWLQJKHDWLVODQGVEXWWKDWQRWDOOVSHFLHVDUHHTXDOO\15 
HIIHFWLYH7KHSDSHUUHYLHZVDQXPEHURILPSRUWDQWVHUYLFHVDQGGHPRQVWUDWHVKRZJHQRW\SH16 
FKRLFHUDGLFDOO\DIIHFWVVHUYLFHGHOLYHU\17 
18 
Conclusions –$OWKRXJKUHVHDUFKLVLQLWVLQIDQF\GDWDLVEHLQJJHQHUDWHGWKDWUHODWHVSODQW19 
WUDLWVWRVSHFLILFVHUYLFHVWKHUHE\KHOSLQJLGHQWLI\JHQRW\SHVWKDWRSWLPLVHVHUYLFHGHOLYHU\20 
7KHXUEDQHQYLURQPHQWKRZHYHUZLOOEHFRPHH[FHHGLQJO\EODQGLIIXWXUHSODQWLQJLVVLPSO\21 
UHVWULFWHGWRPRQRFXOWXUHVRIDIHZµIXQFWLRQDO¶JHQRW\SHV7KHUHIRUHIXUWKHULQIRUPDWLRQLV22 
UHTXLUHGRQKRZWRGHVLJQSODQWFRPPXQLWLHVZKHUHWKHSODQWVLGHQWLILHGDSURYLGHPRUH23 
WKDQDVLQJOHEHQHILWPXOWLIXQFWLRQDOLW\EFRPSOHPHQWHDFKRWKHULQPD[LPLVLQJWKHUDQJH24 
RIEHQHILWVWKDWFDQEHGHOLYHUHGLQRQHORFDWLRQDQGFFRQWLQXHWRPDLQWDLQSXEOLFDFFHSWDQFH25 
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WKURXJKGLYHUVLW\7KHLGHQWLILFDWLRQGHYHORSPHQWRIIXQFWLRQDOODQGVFDSHSODQWVLVDQ1 
H[FLWLQJDQGSRWHQWLDOO\KLJKLPSDFWDUHQDIRUSODQWVFLHQFH2 
3 
.H\ZRUGVDOLHQSODQWVELRGLYHUVLW\EXLOGLQJHQHUJ\HIILFLHQF\FDUERQVHTXHVWUDWLRQ4 
HFRV\VWHPVHUYLFHVJUHHQLQIUDVWUXFWXUHKXPDQKHDOWKDQGZHOOEHLQJSROLF\SROOXWLRQ5 
VWRUPZDWHUPDQDJHPHQWWHPSHUDWXUHUHJXODWLRQXUEDQ6 
7 
8 
9 
10 
 11 
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,1752'8&7,211 
2 
What is green infrastructure? 3 
*UHHQLQIUDVWUXFWXUH*,LVDWHUPWKDWZDVFRLQHGWRSURYLGHDQDQWRQ\PWRJUH\4 
LQIUDVWUXFWXUH%HQHGLFWDQG0F0DKRQ*UH\LQIUDVWUXFWXUHLVWKHEXLOWFRPSRQHQWVRI5 
FLWLHVLQFOXGLQJEXLOGLQJVURDGVSDYHPHQWVVHZHUVDQGRWKHUVWUXFWXUDOXWLOLWLHV*UHHQ6 
LQIUDVWUXFWXUHLVPHDQWWRVSDWLDOO\FRPSOHPHQWJUH\LQIUDVWUXFWXUHDQGDWWKHVDPHWLPH7 
FRXQWHUEDODQFHVRPHRIWKHQHJDWLYHHIIHFWVDVVRFLDWHGZLWKJUH\LQIUDVWUXFWXUH1DWXUDO8 
(QJODQGLQWKH8.$QRQGHILQHJUHHQLQIUDVWUXFWXUHDV9 
µ$VWUDWHJLFDOO\SODQQHGDQGGHOLYHUHGQHWZRUNFRPSULVLQJWKHEURDGHVWUDQJHRIKLJKTXDOLW\10 
JUHHQVSDFHVDQGRWKHUHQYLURQPHQWDOIHDWXUHV,WVKRXOGEHGHVLJQHGDQGPDQDJHGDVD11 
PXOWLIXQFWLRQDOUHVRXUFHFDSDEOHRIGHOLYHULQJWKRVHHFRORJLFDOVHUYLFHVDQGTXDOLW\RIOLIH12 
EHQHILWVUHTXLUHGE\WKHFRPPXQLWLHVLWVHUYHVDQGQHHGHGWRXQGHUSLQVXVWDLQDELOLW\,WV13 
GHVLJQDQGPDQDJHPHQWVKRXOGDOVRUHVSHFWDQGHQKDQFHWKHFKDUDFWHUDQGGLVWLQFWLYHQHVVRI14 
DQDUHDZLWKUHJDUGWRKDELWDWVDQGODQGVFDSHW\SHV¶15 
*UHHQLQIUDVWUXFWXUHLVFRPSRVHGRIDUDQJHRIJUHHQODQGVFDSHW\SRORJLHVLQFOXGLQJ16 
SDUNVQDWXUHUHVHUYHVVWUHHWWUHHVJDUGHQVULYHUFRUULGRUVSRQGVJUHHQURRIVDQGZDOOV17 
IDUPHGODQGDQGDOORWPHQWVHWFDVZHOODVOLQNLQJHOHPHQWVVXFKDVWKHµJUHHQFRUULGRUV¶18 
IRXQGDORQJVLGHURDGZD\VDQGUDLOZD\OLQHV>1%ZDWHUIHDWXUHVWKHPVHOYHVDUHVRPHWLPHV19 
UHIHUUHGWRDVFRPSRQHQWVRIµEOXHLQIUDVWUXFWXUH¶@$OWKRXJKµJUHHQLQIUDVWUXFWXUH¶LVDYHU\20 
FRQYHQLHQWFRQFHSWWRGHVFULEHDQXUEDQJUHHQQHWZRUNWKHWHUPLVXVHGE\SROLF\PDNHUVDOO21 
WRRJHQHULFDOO\ZLWKOLWWOHXQGHUVWDQGLQJRIWKHEDODQFHDQGLQWHUOLQNLQJRIWKHGLIIHUHQW22 
W\SRORJLHVRULQGHHGWKHLUGLIIHUHQWµYDOXHV¶LQWHUPVRIHFRV\VWHPVHUYLFH(6GHOLYHU\23 
0HOUDLVHGFRQFHUQVWKDWDQ\XQGHUHVWLPDWLRQRIWKHFRPSOH[LW\RIJUHHQVSDFHV24 
ZLWKLQWKHXUEDQUXUDOPDWUL[FRXOGXQGHUPLQHWKHYDOXHRIWKHVHVSDFHVDQGKLQGHUWKHLU25 
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IXQFWLRQ,QSUDFWLFDOWHUPV*,LVQRZVHHQE\PRVWFLW\SODQQHUVDVDQHFHVVDU\UHTXLUHPHQW1 
EXWZKDWDFWXDOO\SRSXODWHVWKHVHJUHHQVSDFHVWKDWDUHµEORFNHGRXW¶EHWZHHQWKHEXLOGLQJVLV2 
RIWHQJLYHQLQDGHTXDWHDWWHQWLRQ0DWWKHZVet al.,)XUWKHUPRUHLPSOHPHQWLQJQHZRU3 
LPSURYLQJH[LVWLQJJUHHQVSDFHLVKDPSHUHGE\ILQDQFLDOFRQVWUDLQWVOLPLWHGH[SHUWLVHDODFN4 
RIWRROVWRYDOXHWKHGLIIHUHQWJUHHQVSDFHW\SHVDVZHOODVDODFNRIFRPSUHKHQVLRQRIKRZ5 
ODQGVFDSHW\SRORJ\DIIHFWVVHUYLFHSURYLVLRQ6DQGVWU|Pet al.,'H*URRWet al.,6 
+XQWHUDQG/XFN$WDILQHUVFDOH±LHDWDSODQWRUSODQWFRPPXQLW\OHYHOIUHTXHQWO\7 
OLWWOHFRQVLGHUDWLRQLVJLYHQWRWKHFRPSRVLWLRQRIWKHVHVSDFHVDQGUDUHO\LQWHUPVRIWKH8 
EHQHILWVWKDWPLJKWEHFRQIHUUHGRWKHUWKDQSXUHO\DHVWKHWLFV(YHQLQUHODWLYHO\GHWDLOHG9 
SROLF\GRFXPHQWVVXFKDVWKH(XURSHDQ&RPPLVVLRQ¶Vµ%XLOGLQJD*UHHQ,QIUDVWUXFWXUHIRU10 
(XURSH¶(8RQO\RQHSODQWVSHFLHVLVPHQWLRQHGLQUHODWLRQWRLWV(6GHOLYHU\QDPHO\11 
WKHYDOXHRIWKHVHDJUDVVCymodocea nodosa WRVXSSRUWILVKLQJVWRFNV/LNHZLVHLQD12 
FRPSUHKHQVLYHUHYLHZRQµ7KH0XOWLIXQFWLRQDOLW\RI*UHHQ,QIUDVWUXFWXUH¶(8WKHUH13 
LVQRPHQWLRQRIDQ\VSHFLILFSODQWVSHFLHVZLWKLQWKHSDJHUHSRUWDOWKRXJKERWKWKHVH14 
UHSRUWVEHJLQWRDFNQRZOHGJHWKDWGLIIHUHQWW\SRORJLHVKDELWDWVSURYLGHGLVWLQFWLYH(615 
$VVWDWHGLQWKHGHILQLWLRQDERYH*,VKRXOGEHGHVLJQHGDQGPDQDJHGWRDFFHQWXDWH16 
WKH(6VDQGTXDOLW\RIOLIHEHQHILWVWRKXPDQVRFLHW\7KHVHHFRV\VWHPµVHUYLFHV¶DUH17 
QRUPDOO\GHILQHGDVVXSSRUWLQJHJVRLOIRUPDWLRQSKRWRV\QWKHVLVSULPDU\SURGXFWLRQ18 
QXWULHQWDQGZDWHUF\FOLQJSURYLVLRQLQJHJIRRGILEUHIXHOIUHVKZDWHUJHQHWLF19 
UHVRXUFHVQDWXUDOSKDUPDFHXWLFDOVDQGFKHPLFDOVUHJXODWLQJHFRV\VWHPSURFHVVHV20 
LQFOXGLQJUHJXODWLRQRIDLUDQGZDWHUTXDOLW\FOLPDWHSHVWVDQGGLVHDVHDQGFXOWXUDO21 
LQFOXGLQJFRJQLWLYHGHYHORSPHQWVSLULWXDOHQULFKPHQWUHFUHDWLRQDQGDHVWKHWLFH[SHULHQFHV22 
$QRQ7KHUHDUHDQXPEHURILQVWDQFHVZKHUHWKHVHVHUYLFHVDUHZHOOXQGHUVWRRGDQG23 
LQDERWDQLFDOFRQWH[WZKHUHWKHµVXSSOLHUV¶DUHUHDGLO\LGHQWLILHGHJLQWKHSURYLVLRQRIIRRG24 
YLDWKHPDMRUJUDPLQHDFURSVRIWKHZRUOGZKHDWULFHVRUJKXPHWF7KHUHDUHQXPHURXV25 
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DGGLWLRQDOFDVHVKRZHYHUZKHUHRSWLPXPVHUYLFHSURYLVLRQLVGLIILFXOWWRDUWLFXODWHLQWHUPV1 
RISODQWJHQRW\SHV7KLVLVZKHUHWKHSODQWVFLHQWLVWFDQSOD\DQLPSRUWDQWUROHERWKLQ2 
GHILQLQJPRUHSUHFLVHO\WKHEHQHILWVRI*,DQGLQGHWHUPLQLQJKRZWKHVHDUHGLFWDWHGE\3 
JHQRW\SHFKRLFHWKHOHYHORIVHUYLFHGHOLYHU\EHLQJGHWHUPLQHGE\WKHVHOHFWLRQRI4 
DSSURSULDWHSODQWVSHFLHVEXWDOVRZLWKLQDKRUWLFXOWXUDOFRQWH[WE\FXOWLYDUFKRLFHZLWKLQD5 
VSHFLHV6 
7 
The Urban Context 8 
,QDQXUEDQ*,FRQWH[WSODQWJHQRW\SHFKRLFHLVYHU\PXFKGHWHUPLQHGKLVWRULFDOO\E\9 
DHVWKHWLFVSULYDWHJDUGHQVFXOWXUDOV\PEROLVPFLYLFVTXDUHVHFRORJLFDOVXLWDELOLW\DQG10 
QLFKHRSSRUWXQLWLHVZDVWHODQGRUµEURZQILHOG¶VLWHVDQGIXQFWLRQDOLW\LQUHODWLRQWRIRRG11 
DOORWPHQWVYHJHWDEOHSORWVDQGRUFKDUGV:HKDYHVRPHQRWLRQRIZKDWSODQWJHQRW\SHV12 
LQKDELWRUFRXOGEHXVHGWRSRSXODWHWKHVHµVSDFHV¶LQWHUPVRIWKHLUVXLWDELOLW\IRUFHUWDLQ13 
HQYLURQPHQWDOFRQGLWLRQVDQGVRLOVW\SHV7KHLVVXHRISODQWVHOHFWLRQEHFRPHVPXFKPRUH14 
GLIILFXOWKRZHYHUZKHQ*,LVGHVLJQHGDURXQGZLGHUKXPDQQHHGVIRUH[DPSOHWR15 
• UHJXODWHXUEDQDLUWHPSHUDWXUHQRLVHDQGDWPRVSKHULFSROOXWLRQ16 
• LQWHUFHSWUDLQIDOOUHGXFHVWRUPZDWHUUXQRIIDQGPLWLJDWHIODVKIORRGLQJ17 
• PD[LPLVHWKHWKHUPDOLQVXODWLRQRIEXLOGLQJVDQGWKXVUHGXFHHQHUJ\FRQVXPSWLRQ18 
(YHQZKHQDUROHIRUSODQWVper seKDVEHHQUHFRJQLVHGLQVXFKVLWXDWLRQVWKHFKRLFHRI19 
JHQRW\SHKDVEHHQVHHQDVODUJHO\LUUHOHYDQWXSWRQRZ%XWVKRXOGWKLVEHWKHFDVH"'RDOO20 
SODQWVUHVSRQGLQDVLPLODUZD\KDYHFRPSDUDEOHIXQFWLRQDOWUDLWVRUSURYLGHEURDGO\WKH21 
VDPHOHYHORIHFRV\VWHPVHUYLFH"22 
23 
7+(5(6($5&+$*(1'$24 
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5HVHDUFKKDVEHHQFDUULHGRXWRYHUWKHODVWIHZ\HDUVODUJHO\GULYHQE\WKHVHTXHVWLRQV1 
7KHVHUHVHDUFKSURJUDPPHVKDYHQRWRQO\DWWHPSWHGWREHWWHUTXDQWLI\WKHH[WHQWWRZKLFK2 
SODQWVFRQWULEXWHWRFHUWDLQµXUEDQ¶(6VHJ7]RXODVet al.,&DPHURQet al.,3 
*yPH]%DJJHWKXQDQG%DUWRQEXWDOVRWREHJLQWRLGHQWLI\JHQRW\SHVWKDWRSWLPLVHWKH4 
GHVLUHGVHUYLFHSURYLVLRQHJ)UHHU6PLWKet al.,%ODQXVDet al.,+RZHYHURQO\5 
DVPDOOIUDFWLRQRIWKHSRWHQWLDOO\XVHIXOJHQRW\SHVKDYHEHHQVWXGLHGVRIDUDQGIXUWKHU6 
HYDOXDWLRQVDUHUHTXLUHGWRIXUQLVKSROLF\PDNHUVZLWKPRUHFRPSUHKHQVLYHDQGDFFXUDWHOLVWV7 
RIEHQHILFLDOSODQWV7KHXUEDQHQYLURQPHQWKRZHYHUZLOOEHFRPHDEODQGSODFHLQGHHGLI8 
SODQWLQJLVOLPLWHGWRVLPSO\DIHZµIXQFWLRQDO¶JHQRW\SHVSODFHGVWUDWHJLFDOO\DWUHOHYDQW9 
ORFDWLRQV,QIRUPDWLRQLVWKXVUHTXLUHGRQKRZWRGHVLJQHQWLUHSODQWFRPPXQLWLHVZKHUHWKH10 
SODQWVLGHQWLILHGDSURYLGHPRUHWKDQDVLQJOHEHQHILWPXOWLIXQFWLRQDOLW\DQGE11 
FRPSOHPHQWHDFKRWKHULQWHUPVRIPD[LPLVLQJWKHUDQJHRIEHQHILWVWKDWFDQEHGHOLYHUHGLQ12 
WKHRQHORFDOH6XFKFRQFHSWVDUHQRWQHZLQXUEDQKRUWLFXOWXUH3ODQWVKDYHEHHQFKRVHQWR13 
SURYLGHDUDQJHRIFRPSOHPHQWDU\IORZHUFRORXUVWRDSSHDOWRKXPDQDHVWKHWLFVIRUH[DPSOH14 
SDVWHOEOXHVKDUPRQLVLQJZLWKSDOHSLQNLQDQ(GZDUGLDQIORZHUERUGHU%LVJURYH7KH15 
GLIIHUHQFHQRZLVWKDWWKHVHSODQWFRPPXQLWLHVVKRXOGQRWRQO\EHYLVXDOO\DSSHDOLQJEXWDOVR16 
HQKDQFHWKHIXQFWLRQDOLW\RIWKHVLWH$FDVHLQSRLQWDFLW\FHQWUHURDGVLGHSODQWLQJPD\QHHG17 
WREHGHVLJQHGLQIXWXUHWRSURYLGHQHFWDUDQGSROOHQIRUQDWLYHLQYHUWHEUDWHVDFWDVDILOWHUWR18 
UHPRYHSDUWLFXODWHPDWWHUHPLWWHGE\SDVVLQJYHKLFOHVSURYLGHORFDOLVHGFRROLQJWKURXJK19 
VKDGLQJDQGHYDSRWUDQVSLUDWLRQDQGKHOSUHOLHYHSV\FKRSK\VLRORJLFDOVWUHVVH[SHULHQFHGE\20 
SHGHVWULDQVDVWKH\ZDONDORQJWKHURDGDVZHOODVEHGHHPHGDHVWKHWLFDOO\SOHDVLQJLQLWV21 
RZQULJKW1RWRQO\WKLVEXWWKLVSODQWFRPPXQLW\PD\QHHGWREHUHVLOLHQWHQRXJKWRWROHUDWH22 
SHULRGVRIVXERSWLPDOLUULJDWLRQKLJKDHULDOWHPSHUDWXUHVLQVXPPHUDQGWKHHIIHFWVRIGH23 
LFLQJVDOWVDSSOLHGLQZLQWHU7RGDWHOLWWOHLQIRUPDWLRQH[LVWVWRSURYLGHWKHDSSURSULDWHSODQW24 
SDOHWWH25 
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5HVHDUFKLQWKLVFRQWH[WLVQRWVROHO\IRFXVVHGRQLGHQWLI\LQJSODQWVIRUIXWXUHXVH,WLV1 
DOVRLPSRUWDQWLQXQGHUVWDQGLQJWKHH[WHQWWRZKLFKH[LVWLQJSRSXODUFXOWLYDUVDQGWKHLU(62 
GHOLYHU\DUHYXOQHUDEOHWRDELRWLFELRWLFDQGHYHQVRFLHWDOFKDQJH)RUH[DPSOHIRUDFXOWLYDU3 
WKDWLVFXUUHQWO\GRPLQDQWLQWKHODQGVFDSHDQGZKLFKSURYLGHVDVSHFLILFSRVLWLYHVHUYLFH4 
WKHQDFKDQJHLQSRSXODULW\HLWKHUWRDGLIIHUHQWVSHFLHVRUHYHQMXVWDGLIIHUHQWFORQDOIRUP5 
PD\DOWHUWKHGHOLYHU\RIWKDWVHUYLFH$VDQLOOXVWUDWLRQWKHUHSODFHPHQWRIJROGHQOLJKWJUHHQ6 
IROLDJHFRQLIHUVFRPPRQO\SODFHGLQJDUGHQKHGJHVHJîCuprocyparis leylandii7 

&DVWOHZHOODQ*ROG
RUCupressus macrocarpa
*ROGFUHVW
ZLWKFXOWLYDUVSRVVHVVLQJGDUNHU8 
IROLDJHLVOLNHO\WRUHGXFHWKHDOEHGRRIWKHKHGJHVDQGLQFUHDVHWKHDPRXQWRIVRODUHQHUJ\9 
DEVRUEHGLQWKDWORFDWLRQQHLJKERXUKRRG(YHQVXEWOHFKDQJHVLQFXOWLYDUDEXQGDQFHGXHWR10 
HJIDVKLRQPLJKWFKDQJHWKHVHUYLFHGHOLYHU\OHYHOWKDWDJLYHQVSHFLHVFRQIHUV11 
 12 
Urban Services – Old and New 13 
)RUFHUWDLQVHUYLFHVGLIIHUHQFHVLQJHQRW\SHKDYHEHHQHYLGHQWRYHUPDQ\GHFDGHVODUJHO\14 
WKURXJKDQHFGRWDOREVHUYDWLRQV7KHLGHQWLILFDWLRQRISODQWVVSHFLILFDOO\WRDLGZLOGOLIH15 
FRQVHUYDWLRQIDOOVLQWRWKLVFDWHJRU\2QO\VLQFHWKHFRQFHSWRI(6VKDVEHFRPHPDLQVWUHDP16 
KRZHYHUKDVWKHIXOOVHUYLFHSRWHQWLDORIXUEDQSODQWVEHHQPRUHZLGHO\LQYHVWLJDWHG17 
&DPHURQDQG+LWFKPRXJK)RUDQXPEHURIWKHVHPRUHUHFHQWO\GHILQHGVHUYLFHV18 
HYLGHQFHLVQRZDOVREHJLQQLQJWREXLOGDVWRWKHH[WHQWWRZKLFKSODQWFKRLFHPDWWHUV$19 
UDQJHRIVHUYLFHDUHDVDUHKLJKOLJKWHGEHORZZLWKHYLGHQFHRIKRZJHQRW\SHFKRLFHFDQ20 
DIIHFWWKHOHYHORIVHUYLFHGHOLYHU\21 
22 
+2:08&+'2(6*(127<3(&+2,&(0$77(5"23 
1. Urban biodiversity 24 
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3ODQWFKRLFHLVRIWHQGHWHUPLQHGE\DJHQRW\SH¶VDELOLW\WRVXSSRUWFHUWDLQIDXQDWD[DRU1 
JXLOGV3DUDGR[LFDOO\WKLVGRHVQRWUHVXOWLQVLPSO\UHFRPPHQGLQJQDWLYHSODQWVSHFLHVEXW2 
SRWHQWLDOO\DOVRXWLOLVLQJQRQQDWLYHDOLHQVSHFLHVWRVXSSRUWQDWLYHIDXQDDSRLQWWKDWKDV3 
FDXVHGPXFKGHEDWHDURXQGWKHUHODWLYHPHULWVULVNVDVVRFLDWHGZLWKSODQWLQJQRQQDWLYH4 
VSHFLHVLQDQXUEDQHQYLURQPHQW6KDFNHOIRUGet al6WDQGLVKet al$VDQ5 
H[DPSOHWKH$VLDWLFVKUXEBuddleia davidii KDVORQJEHHQYDOXHGE\8.JDUGHQHUVIRULWV6 
DELOLW\WRSURYLGHQHFWDUWRQDWLYHLepidopteraVSHFLHV+DUG\DQG'HQQLVEHLQJ7 
FRQVLGHUHGPRUHHIIHFWLYHLQWKLVUHVSHFWWKDQDQ\QDWLYHVKUXEGXULQJPLGODWHVXPPHUD8 
FRQVHTXHQFHRIZKLFKWKHVSHFLHV¶FRPPRQQDPHLVµEXWWHUIO\EXVK¶5HFHQWV\VWHPDWLF9 
VWXGLHVVXSSRUWWKHQRWLRQWKDWQDWLYHLVQRWDOZD\VEHVW+HOGHQet alUDQNHGERWK8.10 
QDWLYHDQGQRQQDWLYHWUHHVSHFLHVIRUWKHLUYDOXHLQVXSSRUWLQJSK\WRIDJXVLQYHUWHEUDWHVDQG11 
WKHLUDVVRFLDWHGDYLDQSUHGDWRUV7KHUHVXOWVGHPRQVWUDWHGWKDWQRWDOOQDWLYHWUHHVDUH12 
QHFHVVDULO\VXSHULRULQSURYLGLQJKDELWDWIRRGUHVRXUFHFRPSDUHGWRQRQQDWLYHVHJQDWLYHV13 
VXFKDVCorylus avellanaDQGSorbus aucupariaKRVWIHZHUHemipteraWUXHEXJVWKDQQRQ14 
QDWLYHSorbus intermediaRUQuercus rubra$OWKRXJKWKHUHDUHJHQXLQHFRQFHUQVWKDWVRPH15 
QRQQDWLYHSODQWVDUHLQYDVLYHDQGFDXVHUDGLFDOUHGXFWLRQVLQQDWLYHIORUDDQGIDXQD$OSHUW16 
et al.,WKHUHDUHVLWXDWLRQVZKHUHLQWURGXFHGDOLHQVSHFLHVKDYHUHVWRUHGVHUYLFHVWKDW17 
ZHUHSUHYLRXVO\ORVWDIWHUWKHHOLPLQDWLRQRIWKHGRPLQDQWQDWLYHVSHFLHV,Q&DOLIRUQLDIRU18 
H[DPSOHVWDQGVRIQRQQDWLYHEucalyptus globulusSURYLGHKDELWDWWKDWLVHTXDOO\ULFKLQ19 
XQGHUVWRUH\SODQWVOHDIOLWWHULQYHUWHEUDWHVDPSKLELDQVDQGELUGVDVWKHQDWLYHQuercus 20 
agrifolia/Umbellularia californica GRPLQDWHGIRUHVWV6D[6SHFLHVFRPSRVLWLRQYDULHV21 
EHWZHHQWKHWZRZRRGODQGW\SHVEXWRYHUDOOULFKQHVVGRHVQRW2WKHUFRQVHUYDWLRQEDVHG22 
VHUYLFHVWKDWQRQQDWLYHSODQWVSURYLGHLQFOXGHQHVWLQJIHHGLQJKDELWDWIRUELUGV&KHQ23 
%HUHQVet al6RJJHet al%DMHPDet alUHIXJHKDELWDWIRUUDUH24 
Green Infrastructure and Ecosystem Services  r.w.cameron@sheffield.ac.uk 
10 
 
LQYHUWHEUDWHV&KLEDDQGDFWLQJDVµQXUVHFURSV¶WRDOORZPRUHHIIHFWLYHHVWDEOLVKPHQW1 
RIQDWLYHYHJHWDWLRQ/XJR6XOOLYDQet al2 
$VZLWKBuddleiaPDQ\QRQQDWLYHSODQWVSHFLHVDUHHQFRXUDJHGEHFDXVHWKH\VXSSO\3 
QHFWDUDQGSROOHQWRSROOLQDWLQJLQVHFWVVXFKDEHHVDQGKRYHUIOLHVDOWKRXJKFRQFHUQVKDYH4 
EHHQUDLVHGDERXWKRZWKLVLPSDFWVRQSROOLQDWLRQUDWHVZLWKLQQDWLYHSODQWVSHFLHVGXHWR5 
LQFUHDVHGFRPSHWLWLRQDQGFURVVSROOLQDWLRQ%MHUNQHVVet al&HUWDLQNH\IDFWRUV6 
GHWHUPLQHWKHYDOXHRIQRQQDWLYHSODQWVWRQDWLYHLQYHUWHEUDWHVLQFOXGLQJWKHDELOLW\WR7 
DFFHVVQHFWDURUSROOHQDQGWKHYROXPHRIQHFWDUDYDLODEOH3RWWVet al&DUYDOKHLURet 8 
al,QWHUUHODWLRQVKLSVDUHRIWHQSUHYDOHQWLIWKHSODQWLVIURPWKHVDPHELRJHRJUDSKLFDO9 
UHJLRQDOEHLWQRWWKHVDPHFRXQWU\VRFDOOHGµQHDUQDWLYHV¶DVWKHUHPD\KDYHEHHQVRPH10 
FRHYROXWLRQLQWKHSDVWZLWKWKHQDWLYHLQVHFWVRUFORVHO\UHODWHGVSHFLHV)RUH[DPSOHLQ8.11 
JDUGHQVSODQWVQDWLYHWRQHDUE\(XURSHDQFRXQWULHV1RUWK$PHULFDDQGQRUWKHUQ$VLDLH12 
WKH+RODUFWLFHFR]RQHPD\EHSDUWLFXODUO\EHQHILFLDOWRWKHQDWLYHLQVHFWVDVWKHLU13 
HYROXWLRQDU\KLVWRULHVKDYHRYHUODS*RXOVRQet al6DOLVEXU\et al6RSalvia14 
nemorosa ZLWKDQDWXUDOGLVWULEXWLRQZLWKLQFHQWUDO(XURSHZKHQSODQWHGLQWKH8.RIIHUVD15 
VLPLODUVHUYLFHWRSROOLQDWRUVDVWKHQDWLYHSalvia pratensis&DUUHFNet al$QRQ16 
D$QRWKHUIDFWRUDIIHFWLQJWKHYDOXHRIQRQQDWLYHSODQWVDVDIRRGVRXUFHUHODWHVWRWKH17 
IHHGLQJEHKDYLRXURIWKHLQVHFWVWKHPVHOYHV,QEXPEOHEHHVVSHFLHVZLWKFDWKROLF18 
SRO\OHFWLFGLHWVVXFKDVBombus pratorum DQG B. terrestrisDFWXDOO\IDYRXUSODQWVRXWZLWK19 
WKHLUELRJHRJUDSKLFDOUDQJHZKHUHDVWKRVHWKDWDUHPRUHVSHFLDOLVWIHHGHUVHJB. hortorum 20 
DQG B. pascuorumDUHPRUHUHOLDQWRQQDWLYHRUQHDUQDWLYHSODQWVLHIURPWKH3DODHDUFWLF21 
HFR]RQH)LJ+DQOH\et al.,22 
,UUHVSHFWLYHRIWKHVHIDFWRUVDURXQGHYROXWLRQDU\RYHUODSRUIHHGLQJVWUDWHJLHVWKHUH23 
FDQEHUHPDUNDEOHGLIIHUHQFHVLQIORZHUDWWUDFWLYHQHVVEDVHGRQFXOWLYDWHGIRUPVHYHQZLWKLQ24 
WKHVDPHSODQWVSHFLHV*DUEX]RYDQG5DWQLHNVUHFRUGHGWKDWZLWKLQDVWHUAster novi-25 
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belgiiWKHFXOWLYDUVµ$OLFH+DVODP¶DQG µ'DQG\¶KDGDQGLQVHFWVYLVLWVPRISODQW1 
FRYHUUHVSHFWLYHO\FRPSDUHGWRQRYLVLWVLQWKHPRUSKRORJLFDOO\VLPLODUFXOWLYDUVµ6KHHQD¶RU2 
µ:KLWH:LQJV¶6LPLODUODUJHYDULDWLRQVZHUHUHFRUGHGDFURVVFXOWLYDUVRILavandula3 
*DUEX]RYDQG5DWQLHNV,QHVVHQFHHLWKHUUHODWLYHO\VPDOOPRUSKRORJLFDOGLIIHUHQFHV4 
RUPRUHIXQGDPHQWDOEXWOHVVREYLRXVSK\VLRORJLFDOGLIIHUHQFHVHJFDUERK\GUDWHIRUPDQG5 
FRQFHQWUDWLRQLQWKHQHFWDUDUHGHWHUPLQLQJZKHWKHUDJHQRW\SHLVDXVHIXOVHUYLFHSURYLGHU6 
RUQRW7 
8 
2. Local temperature regulation 9 
9HJHWDWLRQSURYLGHVDORFDOLVHGFRROLQJVHUYLFHWKURXJKLVKDGLQJODQGDQGEXLOWVXUIDFHV10 
IURPVRODULUUDGLDQFHLLHYDSRWUDQVSLUDWLRQZLWKVRODUHQHUJ\EHLQJFRQYHUWHGWRODWHQWKHDW11 
WKXVDYRLGLQJDULVHLQOHDIDQGVXUURXQGLQJDLUWHPSHUDWXUHVLLLWUDQVIRUPLQJDVPDOO12 
SURSRUWLRQRIWKHUPDOHQHUJ\WRFKHPLFDOHQHUJ\viaSKRWRV\QWKHVLVDQGLYDQDOEHGRHIIHFW13 
UHIOHFWLQJLQFRPLQJVRODUHQHUJ\EDFNWRWKHDWPRVSKHUHWKHUHE\UHGXFLQJWKHSRWHQWLDOIRU14 
VKRUWZDYHLUUDGLDQFHWREHFRQYHUWHGWRORQJZDYHLQIUDUHGZDYHOHQJWKVLHKHDWDWJURXQG15 
OHYHO6SHFLHVYDU\LQWKHLUDELOLW\WRLQWHUDFWZLWKVRODULUUDGLDQFHDQGKHQFHWKHFDSDFLW\WR16 
FRROWKHLULPPHGLDWHORFDOLW\6WUHHWDQGSDUNWUHHVDUHKLJKO\YDOXHGHVSHFLDOO\LQWKH17 
WURSLFVIRUWKHLUDELOLW\WRFRROJURXQGVXUIDFHVDQGWKHVXUURXQGLQJDLUDOWKRXJKWKHH[WHQW18 
RIFRROLQJLVUDGLFDOO\DOWHUHGE\WKHFKDUDFWHULVWLFVRIWKHFKRVHQWUHH)LJ/LQDQG/LQ19 
GHPRQVWUDWHGWKDWWKRVHVSHFLHVW\SLILHGE\GHQVHFDQRSLHVKLJKOHDIDUHDLQGLFHV±20 
/$,DQGWKLFNOHDYHVHJFicus elasticaZHUHHIIHFWLYHDWFRROLQJWKHVRLOVXUIDFHZKHUHDV21 
OLJKWO\FRORXUHGIROLDUVSHFLHVVXFKDVUlmus parvifoliaDQGPterocarpus indicusZHUHEHWWHU22 
SODFHGWRGLUHFWO\FRROWKHDLUEHORZWKHFDQRS\:LWKLQSDUNVFRUUHODWLRQVEHWZHHQWUHH23 
FDQRS\FRYHUDQGUHGXFWLRQVLQDLUWHPSHUDWXUHKDYHEHHQQRWHGLQ(WKLRSLDR&FRROHUIRU24 
HYHU\LQFUHPHQWLQFRYHU*URYHVRIWUHHVGRPLQDWHGE\EucalyptusE. grandisE. 25 
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camaldulensisDQGE. globulusVKRZHGJUHDWHVWWHPSHUDWXUHUHGXFWLRQVIROORZHGE\VWDQGVRI1 
OleaO. europaeaDQGO. capensisZKLOHSRSXODWLRQVRIGrevillearobustaDQGCupressus2 
lusitanicaZHUHOHVVHIIHFWLYHDWFRROLQJ)H\LVDet al.,,QZDUPDULGFOLPDWHVZKHUH3 
VWRPDWDOFRQGXFWDQFHgsLVIUHTXHQWO\VXSSUHVVHGGXULQJWKHKRWWHVWSHULRGVRIWKHGD\DVDQ4 
DGDSWDWLRQWRFRQVHUYHZDWHUVKDGHFRROLQJPD\EHDPRUHFULWLFDOIDFWRULQDLGLQJKXPDQ5 
WKHUPDOFRPIRUW6KDVKXD%DUet al.,)H\LVDet al.,6 
(YHQLQWHPSHUDWHFOLPDWHVVXFKDVWKH8.JUHDWHUDWWHQWLRQLVEHLQJSDLGWR7 
XQGHUVWDQGLQJDQGDGRSWLQJWKRVHWUHHVSHFLHVWKDWSURYLGHJUHDWHUVWUHHWFRROLQJ8 
,QYHVWLJDWLRQVLQWRWKHLQIOXHQFHRIHYDSRWUDQVSLUDWLRQDOFRROLQJ5DKPDQet al.,9 
VKRZHGWKDWWKHPRUHUDSLGJURZLQJVSHFLHVWHQGHGWRKDYHJUHDWHVWgsDQGWKXVHQKDQFHG10 
FRROLQJFDSDFLW\7DEOH,QGHHGJHQRW\SHVWKDWFRPELQHGKLJKgsZLWKZLGHFDQRSLHVDQG11 
KLJK/$,VXFKDVPyrus calleryana DQGCrataegus laevigataSURYLGHGWRWLPHVPRUH12 
FRROLQJWKDQDOWHUQDWLYHVVXFKDVSorbus arnoldiana DQG Prunus µ8PLQHNR¶7KHVHODWWHU13 
JHQRW\SHVVKRZLQJVRPHVXVFHSWLELOLW\WRXUEDQVWUHVVDSRVVLEOHFDXVHRIUHODWLYHO\ORZgs14 
YDOXHV7KHUHGOHDYHGMalus µ5XGROSK¶ ZDVWROHUDQWRIXUEDQFRQGLWLRQVEXWDOVRSURYLGHG15 
ORZFRROLQJSRWHQWLDO7KLVPD\UHODWHWRFRORXUDIIHFWLQJWKHHQHUJ\EDODQFHRIWKHOHDIRU16 
WKDWOHDYHVZLWKDQDW\SLFDOFRORXURIWHQFRUUHVSRQGWRORZHUgs9D]0RQWHLURet al.,17 
IRXQGWKLVWREHVRLQHeuchera FXOWLYDUVZKHUHWKHUHGSXUSOHOHDYHGHeucheraµ2EVLGLDQ¶18 
KDVORZHUgsDQGKLJKHUOHDIWHPSHUDWXUHVWKDQFXOWLYDUVZLWKJUHHQRUJROG\HOORZIROLDJH19 
6PDOOHUVFDOHVRIµJUHHQLQWHUYHQWLRQ¶DUHDOVRXVHGWRSURPRWHORFDOFRROLQJ20 
SDUWLFXODUO\RQRUDURXQGEXLOGLQJV0RVWJUHHQURRIV\VWHPVXWLOLVHSedum VSS GXHWRWKHLU21 
WROHUDQFHRIVKDOORZVXEVWUDWHVDQGGURXJKWVWUHVV5HFHQWUHVHDUFKKRZHYHUVKRZHGWKDW22 
WKHVHDUHQRWWKHEHVWVSHFLHVWRHPSOR\LIFRROLQJLVWKHRYHUDUFKLQJSULRULW\%ODQXVDet al23 
9D]0RQWHLURet al.,5DWKHUVSHFLHVZLWKOLJKWFRORXUHGQRQVXFFXOHQWOHDI24 
FDQRSLHVZHUHVXSHULRULQWKHLUFRROLQJFDSDFLWLHVWRWKDWRISedum,GXHWRDFRPELQDWLRQRI25 
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KLJKHUYDOXHVIRUWUDQVSLUDWLRQ/$,DQGODWHQWKHDWORVVDQGORZHUYDOXHVIRUERWKVHQVLEOH1 
DQGVRLOKHDWWUDQVIHU,QGHHGVSHFLHVFKRLFHDORQHFRXOGUHVXOWLQDQGIROGGLIIHUHQFHV2 
LQODWHQWVHQVLEOHDQGVRLOKHDWIOX[HVUHVSHFWLYHO\$VZLWKWUHHVVKRUWVWDWXUHVKUXEVHJ3 
6alvia officinalis DQGStachys byzantinaZKLFKSRVVHVVWUDLWVLQFOXGLQJKLJK/$,KLJK4 
HYDSRWUDQVSLUDWLRQUDWHDQGOLJKWFRORXUHGVLOYHU\RUKLUVXWHOHDYHVDSSHDUPRVWHIIHFWLYHDW5 
FRROLQJ6 
Stachys wasDOVRVKRZQWRSURYLGH!R&FRROLQJHIIHFWRQDJUHHQZDOOV\VWHP7 
FRPSDUDEOHWRWKHFRPPRQHYHUJUHHQFOLPEHUHedera heli[%\EORFNLQJVWRPDWDODQG8 
FXWLFXODUZDWHUORVVZLWKSRO\DFHW\OR[LHWK\OHQHVHDODQWLQDSURSRUWLRQRIWKHSODQWVWKH9 
UHODWLYHFRROLQJHIIHFWVRIVKDGLQJDQGHYDSRWUDQVSLUDWLRQFRXOGEHFDOFXODWHG'DWDLQGLFDWLQJ10 
WKDWHederaUHGXFHGWHPSHUDWXUHODUJHO\WKURXJKVKDGLQJZKHUHDVERWKVKDGLQJDQG11 
HYDSRWUDQVSLUDWLRQZHUHNH\IDFWRUVLQWKHFRROLQJFRQIHUUHGE\Stachys)LJ:KHQ12 
HYDOXDWHGRQDSHUOHDIDUHDEDVLVWKHVHVSHFLHVZHUHRXWSHUIRUPHGKRZHYHUE\Fuchsia13 
JasminumDQGLonicera )LJ$JDLQWKHPHFKDQLVPVE\ZKLFKWKHFRROLQJZDVFRQIHUUHG14 
YDULHGPDUNHGO\EHWZHHQVSHFLHV&DPHURQet al. FuchsiaSURPRWHG15 
HYDSRWUDQVSLUDWLRQDOFRROLQJZKHUHDVVKDGHFRROLQJZDVPRUHLPSRUWDQWLQJasminumDQG16 
Lonicera. 7KLVYDULDWLRQLQPHFKDQLVPVLVLPSRUWDQWWRUHFRJQLVHEHFDXVHVSHFLILF17 
PDQLSXODWLRQRIDJLYHQVSHFLHVFDQIXUWKHUHQKDQFHWKHGHVLUHGWUDLWVIRUH[DPSOHWKH18 
HIIHFWLYHQHVVRILQGLYLGXDOOHDYHVFDQEHLQIOXHQFHGWKURXJKFDUHIXOWUDLQLQJRIWKHVWHPV,Q19 
VSHFLHVWKDWFRQIHUFRROLQJviaVKDGHDWWDLQLQJmultipleOD\HUVRIOHDYHVZKLFKPD[LPLVHOLJKW20 
LQWHUFHSWLRQLVWKHREMHFWLYH&RQYHUVHO\ZLWKVSHFLHVWKDWFRROviaHYDSRWUDQVSLUDWLRQWKHQ21 
SURYLGLQJDsingleOD\HURIHYHQO\VSDFHGOHDYHVPD\EHWKHSULRULW\LQDQDWWHPSWWRRSWLPLVH22 
PRLVWXUHWUDQVIHUIURPWKHOHDYHVWRWKHVXUURXQGLQJDWPRVSKHUH23 
 24 
3. Energy conservation 25 
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7KHFRROLQJDELOLW\RISODQWVLQVXPPHUDQGWKHLUDELOLW\WRLQVXODWHEXLOGLQJVLQZLQWHUQRW1 
RQO\LPSDFWRQKXPDQWKHUPDOFRPIRUWEXWDOVRHQHUJ\FRQVHUYDWLRQDQGHFRQRPLFV$NEDUL2 
et alHVWLPDWHGWKDWLQFUHDVLQJWKHXUEDQIRUHVWZLWKLQWKH86$ZRXOGUHGXFHQDWLRQDO3 
HQHUJ\XVHE\DQGVDYHRYHU%SDWKURXJKUHGXFHGUHOLDQFHRQDUWLILFLDODLU4 
FRQGLWLRQLQJDQGLPSURYHPHQWVLQDLUTXDOLW\8VLQJWUHHEHOWVWRSURWHFWEXLOGLQJVIURPFROG5 
ZLQGKHOSVHQWUDSZDUPDLUDURXQGWKHEXLOGLQJIDEULFDQGUHGXFHVHQHUJ\ORVVE\FRQGXFWLRQ6 
DQGFRQYHFWLRQRIKHDWIURPWKHLQWHULRURIWKHEXLOGLQJ0RGHOVLQGLFDWHGVKHOWHUIURPWUHHV7 
UHGXFHGZLQWHUHQHUJ\FRQVXPSWLRQLQ6FRWWLVKEXLOGLQJVE\/XLDQG+DUULV$Q8 
HPSLULFDOVWXG\XVLQJUHSOLFDWHGKHDWHGEULFNFXERLGVVKRZHGWKDWSODFLQJDJUHHQIDoDGH9 
DURXQGWKHVWUXFWXUHVUHGXFHGPHDQZLQWHUHQHUJ\XVHE\DQGXQGHUVRPHVHYHUH10 
ZHDWKHUFRQGLWLRQVLPSURYHGVDYLQJVXSWR&DPHURQet al6XEVHTXHQWVWXGLHV11 
LQGLFDWHGWKDWWKLFNHUOHDYHGPrunus laurocerasusLPSURYHGDLUWHPSHUDWXUHDWDZDOOVXUIDFH12 
GXULQJFROGQLJKWVFRPSDUHGWRVPDOOHUOHDYHGOHVVGHQVHO\IROLDWHGCotoneaster franchetti13 
<HWWKHODWWHUVSHFLHVZDVRYHUDOOWKHPRUHEHQHILFLDODVLWHQKDQFHGWKHWHPSHUDWXUHZLWKLQ14 
WKHZDOOFDYLW\GXHWRLWDOORZLQJPRUHVRODUKHDWJDLQRQWRWKHZDOOGXULQJWKHGD\OLJKWKRXUV15 
WKDQWKHPrunusZKLOVWDOVRFRQIHUULQJVRPHLQVXODWLRQHIIHFWDWQLJKW)LJ16 
17 
4. Storm-water retention 18 
9HJHWDWLRQSOD\VDNH\UROHLQFDSWXULQJUHWDLQLQJDQGGHWDLQLQJSUHFLSLWDWLRQDQGLI19 
SODFHGGHVLJQHGLQKDUPRQ\ZLWKK\GURORJLFDOIORZSDWKZD\VPLWLJDWHVVWRUPZDWHUIORRGLQJ20 
6HOHFWLRQDQGDJHRISDUNVWUHHWWUHHVDIIHFWWKHDELOLW\WRFDSWXUHUDLQIDOODQGVWRUHLWRQ21 
OHDYHVVWHPVDQGEDUN;LDRDQG0F3KHUVRQ'XHWRLWVJUHDWHUFDQRS\DQGOHDIVL]H22 
DQGPRUHH[WHQVLYHEUDQFKVWUXFWXUHPlatanus[hispanicaUHWDLQVDJUHDWHUYROXPHRI23 
UDLQZDWHUWKDQHJLiquidamber styraciflua )LJµ)LQH±WH[WXUHG¶FDQRSLHVDVSURPRWHG24 
E\WKHQXPHURXVQHHGOHVLQHYHUJUHHQFRQLIHUVSHFLHVHJPinus strobusDUHYHU\HIIHFWLYHDW25 
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KROGLQJPRLVWXUHZLWKLQWKHWUHHFDQRS\WRR6LPLODUO\VSHFLHVSRVVHVVLQJURXJKEDUNZLWK1 
PDQ\JURRYHVDQGILVVXUHVHJQuercus rubraKROGPRUHZDWHUWKDQHTXLYDOHQWVPRRWK2 
EDUNHGVSHFLHVHJBetula lenta)RUDPPGLDPHWHUWUHHQRUPDWLYHEDUNZDWHUVWRUDJH3 
FDSDFLWLHVUDQJHGIURPDSSUR[LPDWHO\OIRUB. lentaWROIRUQ. rubra /HYLDDQG4 
+HUZLW]5 
)RUJUHHQURRIVVWRUPZDWHUPDQDJHPHQWWRRLVLQIOXHQFHGE\SODQWVHOHFWLRQ6 
/XQGKROPet al.,6FKUROOet al.,1DJDVHDQG'XQQHWWLQGLFDWHGZDWHU7 
UHWHQWLRQZDVLPSURYHGE\XVLQJJUDVVHVDQGIRUEVUDWKHUWKDQVXFFXOHQWVODUJHO\GXHWR8 
VWUXFWXUDOGLIIHUHQFHV$VPXFKRIWKHZDWHUUHWDLQHGRQDJUHHQURRILVKHOGZLWKLQWKHSRUH9 
VWUXFWXUHRIWKHVXEVWUDWH9DQ:RHUWet al.,KRZHYHUWKHDELOLW\WRUHPRYHWKLVH[LVWLQJ10 
ZDWHUYLDHYDSRWUDQVSLUDWLRQLHUHFKDUJHWKHVWRUDJHFDSDFLW\EHIRUHWKHQH[WVWRUPHYHQW11 
LVDOVRFULWLFDO3ODQWFKRLFHLVDOVRLPSRUWDQWKHUHDVE\GHSOR\LQJJHQRW\SHVZLWKKLJK12 
WUDQVSLUDWLRQUDWHVWKHVXEVWUDWHFDQEHGULHGTXLFNO\DQGWKHVWRUDJHFDSDFLW\UHVWRUHGRYHUD13 
UHODWLYHO\VKRUWWLPHIUDPH.HPSSHUVFRPP14 
15 
5. Carbon sequestration 16 
8VLQJELRPDVVDVDSUHGLFWRURIFDUERQOHYHOVZLWKLQXUEDQWUHHV0F3KHUVRQDQG6LPSVRQ17 
LQGLFDWHGWKDWVSHFLHVFRXOGEHUDQNHGEDVHGRQWKHLUDELOLW\WRDEVRUEFDUERQGLR[LGH18 
HJDIWHU\HDUVJURZWKQuercus ilex!Ceratonia siliqua!Eucalyptus globulus!19 
Cinnamomum camphora!Pinus radiata !Pinus strobus!Cupressus macrocarpa7KHVH20 
GDWDKRZHYHUGRQRWLQGLFDWHKRZPXFKFDUERQPLJKWEHWUDQVSRUWHGWRWKHVRLOYLDOHDI21 
OLWWHUURRWGLHEDFNRUURRWH[XGDWHV2WKHUVWXGLHVVXJJHVWWKDWWKLVFRXOGEHVLJQLILFDQWZLWK22 
RIWHUUHVWULDOFDUERQKHOGZLWKLQVRLOV(GPRQVRQet al$JDLQVXFKVWXGLHV23 
LQGLFDWHWKDWJHQRW\SHLQIOXHQFHVWKHVRLOFDUERQSRRO6RLORUJDQLFFDUERQVWRFNVZLWKLQ24 
XUEDQSDUNVZHUHHQKDQFHGXQGHUFraxinus excelsiorNJPRIODQGDUHDDQGPL[HG25 
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VWDQGVRIAcer pseudoplantanusA. platanoidesNJPFRPSDUHGWRVWDQGVRIQuercus 1 
roborRUHYHQRWKHUPL[HGZRRGODQGW\SHVERWKNJP(GPRQVRQet al.,2 
3 
6. Mitigating the effects of soil, aerial and water pollutants 4 
7KHEHQHILFLDOVHUYLFHVSURYLGHGE\FHUWDLQSODQWVDUHDFNQRZOHGJHGZLWKLQSDUWVRIWKHODQG5 
UHPHGLDWLRQVHFWRU7ROHUDQFHWRKHDY\PHWDOHOHPHQWVDQGWKXVWKHDELOLW\WRSK\WRUHPHGLDWH6 
FRQWDPLQDWHGVRLOVYDULHVPDUNHGO\ZLWKLQWUHHJHQHUDVXFKDVSalix3XQVKRQDQG'LFNLQVRQ7 
WROHUDQFHLQWKLVJHQXVEHLQJFORQHRUK\EULGVSHFLILFUDWKHUWKDQVSHFLHVVSHFLILF8 
7KLVLVGXHWRHLWKHUGLIIHUHQWVHOHFWLRQSUHVVXUHVEDVHGRQSRSXODWLRQSURYHQDQFHRUDFWLYH9 
EUHHGLQJEHWZHHQWROHUDQWJHQRW\SHV10 
/HDIVWUXFWXUHDIIHFWVWKHH[WHQWE\ZKLFKSODQWVDUHDEOHWRFDSWXUHSDUWLFXODWHPDWWHU11 
30IURPWKHDLU%HFNHWWet al)UHHU6PLWKet al.DUGHOet al%ODQXVD12 
et al.,$VVXFKWKHFKRLFHRIVWUHHWWUHHLPSDFWVRQWKHSRWHQWLDOWRUHPRYHSDUWLFOH13 
EDVHGSROOXWLRQDORQJURDGZD\V3DUWLFXODWHPDWWHUHPLWWHGIURPGLHVHOHQJLQHVLVDVSHFLILF14 
KHDOWKFRQFHUQZLWK30ȝPGLD30DEOHWRHQWHUKXPDQDLUZD\V30ȝP15 
30DFFHVVLQJSXOPRQDU\DLUVDFVDQG30ȝPHQWHULQJWKHEORRGV\VWHP,QDVWXG\16 
HYDOXDWLQJWKHSROOXWLRQFDSWXUHSRWHQWLDORI,WDOLDQVWUHHWWUHHVLWZDVHYLGHQWWKDWTilia 17 
cordata DQGPlatanus × hispanicaZHUHWKHIDYRXUHGFKRLFHIRUFDSWXULQJSDUWLFOHVȝP18 
ZKHUHDVQuercus cerrisDQGQuercus ilex ZHUHPRUHHIIHFWLYHDWFDSWXULQJ30!ȝP19 
%ODQXVDet al8.VWXGLHVDOVRGLIIHUHQWLDWHGVSHFLHVHIIHFWVZLWKPinus nigraYDU20 
maritimaDQGSorbus ariaEHLQJVXSHULRUWRRWKHUWUHHVIRUWUDSSLQJ30!ȝPZLWKPinus21 
DOVRHIIHFWLYHDWDFFXPXODWLQJ30ȝP%HFNHWWet al6SHDNet alIRXQG22 
WKDWJUDVVHVAgrostis stoloniferaDQGFestuca rubraZHUHPRUHHIIHFWLYHDW30ȝP23 
FDSWXUHWKDQHLWKHUEURDGOHDYHGPlantago lanceolataRUVXFFXOHQWSedum albumZKHQ24 
LQYHVWLJDWLQJW\SLFDOJUHHQURRIYHJHWDWLRQ7KLVZDVDWWULEXWHGWRJUDVVVSHFLHVKDYLQJ25 
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FRPSOH[FDQRS\VWUXFWXUHVZKLFKUHGXFHQHDUVXUIDFHDLUIORZDQGLQFUHDVHGHSRVLWLRQUDWHV1 
DVZHOODVSRVVHVVLQJSDUDOOHOJURRYHVRQWKHLUOHDYHVZKLFKWUDSSDUWLFOHVDQGSUHYHQWWKHLU2 
UHVXVSHQVLRQ$OWKRXJKODUJHDUHDVRIJUHHQVSDFHDUHUHTXLUHGWRUHGXFHDLUSROOXWDQWVDFURVV3 
WKHHQWLUHXUEDQPDWUL[GLVFUHWHLQWHUYHQWLRQVXVLQJYHJHWDWLRQDORQJURDGZD\VRUWRWDUJHW4 
SRLQWVRXUFHVRISROOXWLRQVXFKDVLQGXVWULDOFRPSOH[HVPD\KDYHDSODFHLQPLWLJDWLQJ5 
SUREOHPVDWDORFDOVFDOH6 
3ODQWVDOVRDFWDVELRILOWHUVWRUHPRYHSROOXWDQWVIURPVWRUPZDWHUUXQRII5HDGet al7 
VKRZHGWKDWYROXPHRIWRWDOVXVSHQGHGVROLGVFRQFHQWUDWLRQVRIRUJDQLFDQGLQRUJDQLF8 
1DQG3DQGFRQFHQWUDWLRQVRI&XYDULHGIROGDPRQJWKHVSHFLHVWHVWHG0RUHRYHUIRU9 
SROOXWDQWVVXFKDV12[1+0Q3EDQG)HGLIIHUHQFHVEHWZHHQVSHFLHVFRXOGEHDVPXFK10 
DVIROG:KHQURRWPDVVZDVWDNHQLQWRDFFRXQWUHPHGLDWLRQSRWHQWLDOZDVHYHQPRUH11 
PDUNHGCarex appressaMelaleuca ericifoliaJuncus flavidusDQGJ. amabilisEHLQJ12 
VLJQLILFDQWO\PRUHHIIHFWLYHDWUHWDLQLQJDEVRUELQJ1DQG3WKDQLeucophyta brownie13 
Microlaena stipoidesDQGAcacia suaveolens14 
15 
7. Human health and well-being 16 
7KHYDOXHRISODQWVLQSURYLGLQJWKHUDSHXWLFODQGVFDSHVKDVEHHQXQGHULQWHQVLYHVWXG\IRUWKH17 
ODVWWZRGHFDGHVHJ7]RXODVet al6DQGLIHUet al7KHNH\DWWULEXWHVRIJUHHQ18 
VSDFHLQWKLVFRQWH[WLVDQDELOLW\WRDOOHYLDWHVWUHVVLQKXPDQVDWWHQWLRQUHVWRUDWLRQ.DSODQ19 
DQGWRHQFRXUDJHSK\VLFDODFWLYLW\LQDFRQVLVWHQWDQGVXVWDLQHGPDQQHUHJJDUGHQLQJ20 
RUKLOOZDONLQJ&DPHURQ2WKHUVFRQVLGHUWKDWSODQWGHULYHGYRODWLOHFKHPLFDOVVXFK21 
DVĮSLQHQHDQGȕSLQHQHKDYHDGLUHFWUROHE\HQKDQFLQJWKHERG\¶VLPPXQRORJLFDOIXQFWLRQ22 
DQGRUSURYLGLQJDQWLFDQFHUSURSHUWLHV/Let alDOWKRXJKWKHHYLGHQFHIRUWKLVLVPRUH23 
FLUFXPVSHFW$JDLQWKHDVVXPSWLRQKDVEHHQWKDWDOOJUHHQVSDFHVKDYHHTXDOPHULWLQVWUHVV24 
DOOHYLDWLRQEXWWKHUHLVVRPHHYLGHQFHWRVXJJHVWWKDWWKHTXDOLW\RIWKHODQGVFDSHLQIOXHQFHV25 
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UHVWRUDWLRQ SRWHQWLDO 3ODQW FKRLFH PD\ EH RQH RI WKH VXEIDFWRUV DIIHFWLQJ TXDOLW\ RI1 
ODQGVFDSH $OWKRXJK ZRUNLQJ ZLWK D UHODWLYHO\ VPDOO SRSXODWLRQ /L et al  LQGLFDWHG2 
WKDWSODQWVQRWHGIRUWKHLUJUHHQIROLDJHRUSUHGRPLQDWHO\SXUSOHEOXHIORZHUKXHVLavandula3 
angustifolia UHVXOWHG LQ PRUH SRVLWLYH SV\FKRORJLFDO UHVSRQVHV LQ SDUWLFLSDQWV WKDQ VSHFLHV4 
WKDW H[KLELWHG UHG Papaver rhoeas \HOORZ Brassica napus RU ZKLWH Leucanthemum 5 
vulgare IORZHU FRORXUV 7KLV ZDV VXSSRUWHG E\ ORZHU UDWLQJV RI LUULWDELOLW\ IDWLJXH DQG6 
DQ[LHW\ DQG KLJKHU VFRUHV RI YLJRXU ,Q FRQWUDVW H[SRVXUH WR DOO IORZHU FRPPXQLWLHV7 
LUUHVSHFWLYH RI SUHGRPLQDQW FRORXU LQGXFHG SK\VLRORJLFDO LPSURYHPHQWV LQ WKH SDUWLFLSDQWV8 
FRPSDUHGWRH[SRVXUHWRQRQQDWXUDOVFHQHV7KLVLQFOXGHGGHFUHDVHVLQV\VWROLFDQGGLDVWROLF9 
EORRGSUHVVXUHKHDUWUDWHHOHFWURFDUGLRJUDPUHDGLQJVDQGILQJHUWLSSXOVHUDWHVDQGLQFUHDVHG10 
JDOYDQLF VNLQ UHVSRQVH 7KHUH LV DOVR D OLPLWHG DPRXQW RI HYLGHQFH WKDW KXPDQV KDYH D11 
SUHIHUHQFHIRUSDUWLFXODUSODQWIRUPV+HHUZDJHQDQG2ULDQV/RKUDQG3HDUVRQ0LPV12 
/HHet alIRUH[DPSOHIODWWRSSHGVSHFLPHQWUHHVHJAcer palmatumCornus 13 
controversa Pinus sylvestris YDU scotica UHPLQLVFHQW RI Vachellia tortilis XPEUHOOD WKRUQ14 
DFDFLD±DNH\ODQGVFDSHµLFRQ¶SUHVHQWGXULQJKXPDQHYROXWLRQRQWKH$IULFDQVDYDQQDKV15 
:KHWKHU WKLVVRUWRIYLVXDOSUHIHUHQFHDFWXDOO\WUDQVODWHV LQWRDKHDOWKEHQHILWUHPDLQVWREH16 
GHWHUPLQHG17 
8. Noise mitigation  18 
1RLVHLVFRQVLGHUHGDVWUHVVLQGXFLQJIDFWRUDQGSODQWVDUHXVHGWRDEVRUEGLIIXVHDQG19 
GHIOHFWQRLVHQRLVHDWWHQXDWLRQ6KHOWHUEHOWVRIYHJHWDWLRQDUHQRZXWLOLVHGWRSURWHFW20 
UHVLGHQWVIURPURDGUDLODQGLQGXVWULDOVRXUFHVRIQRLVH'HQVHSODQWLQJVRIVKUXEVZKHUH21 
SODQWVDUHDIHZPHWUHVKLJKHUWKDQWKHUHFHLYHURIWKHQRLVHDUHFRQVLGHUHGRSWLPDOIRUQRLVH22 
DWWHQXDWLRQ6SHFLHVVXFKDVBambusa dolichoclada DQGGarcinia subelliptica, FKDUDFWHULVHG23 
E\GHQVHIROLDJHDQGORZIRUNLQJEUDQFKHVFRUUHODWHZLWKJUHDWHUQRLVHUHGXFWLRQFRPSDUHGWR24 
Nageia nagiZLWKEURDGHUVSDFHGEUDQFKHVDQGOHDYHV)DQJDQG/LQJ$VZLWKRWKHU25 
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SKHQRPHQDGLVFXVVHGSUHYLRXVO\SODQWWUDLWVDOVRLQWHUDFWZLWKVRXQGZDYHV*UHDWHUGHQVLW\1 
KHLJKWOHQJWKDQGZLGWKRIVKHOWHUEHOWVKHOSGLIIXVHQRLVHPRUHHIIHFWLYHO\ZKHUHDV2 
LQFUHDVLQJOHDIVL]HDQGEUDQFKLQJFKDUDFWHULVWLFVDLGDEVRUSWLRQRIVRXQGZDYHV(YHQLQ3 
VLWXDWLRQVZKHUHYHJHWDWLRQGRHVQRWDOWHUGHFLEHOOHYHOper seWKHSUHVHQFHRISODQWVVHHPWR4 
SURYLGHDSV\FKRORJLFDOEHQHILWDQGUHFLSLHQWVSHUFHLYHWKHQRLVHWREHORZHUWKDQLWDFWXDOO\5 
LV,UYLQHet al6 
7 
9. Crime and security 8 
3DUNVDQGRWKHUJUHHQVSDFHVDUHRIWHQDVVRFLDWHGZLWKFULPHDQGDQWLVRFLDOEHKDYLRXU9 
-DPHVet al.,DQGDOWKRXJKFULPHVGRXQGRXEWHGO\RFFXULQSDUNVRIWHQWKHSHUFHSWLRQV10 
RIFULPHDUHJUHDWHUWKDQWKHUHDOLW\,QGHHGWKHUHLVHYLGHQFHWKDWJUHHQVSDFHFDQPLWLJDWH11 
DJDLQVWFULPLQDODFWLYLW\RUDWOHDVWFHUWDLQW\SHVRIDFWLYLW\.XRDQG6XOOLYDQIRU12 
H[DPSOHFRUUHODWHGDORVVRIJUHHQYLHZVIURPDSDUWPHQWEORFNVZLWKLQFUHDVHGLQFLGHQFHVRI13 
GRPHVWLFYLROHQFHWKHPHFKDQLVPVEHLQJWKDWWKHJUHHQYLVWDVZHUHSURYLGLQJDEHQHILFLDO14 
UHVWRUDWLRQHIIHFWIURPSK\VLRSV\FKRORJLFDOVWUHVVEXWRQWKHUHPRYDORIWKLVWKHUDSHXWLF15 
LQIOXHQFHWUHHVZLWKLQVLJKWRIWKHDSDUWPHQWEORFNVKDGEHHQFXWGRZQWKLVVWUHVVFRXOG16 
PDQLIHVWLWVHOIDVDJJUHVVLRQ2WKHUUHVHDUFKKDVVXJJHVWHGWKDWUHJUHHQLQJYDFDQWXUEDQ17 
VSDFHVDOVRLQKLELWVFULPLQDODFWLYLW\,Q3KLODGHOSKLD86$EHWZHHQDQG18 
DSSUR[LPDWHO\RSHQGHUHOLFWVSDFHVZHUHFOHDQHGXSSODQWHGZLWKWUHHVJUDVVDQGRWKHU19 
ODQGVFDSHSODQWVDQGVXUURXQGHGE\ZRRGHQIHQFHVWKXVSURYLGLQJDQLPSUHVVLRQRIJUHDWHU20 
FDUHDQGPDLQWHQDQFHEHLQJFRQIHUUHGWRHDFKRIWKHVLWHV%UDQDVet al.,5HJUHVVLRQ21 
DQDO\VHVDVVRFLDWHGUHJUHHQLQJZLWKFRQVLVWHQWUHGXFWLRQVLQJXQDVVDXOWVDFURVVWKHIRXU22 
GLIIHUHQWVHFWLRQVRIWKHFLW\VWXGLHG3DQGFRQVLVWHQWUHGXFWLRQVLQYDQGDOLVPLQ23 
RQHRIWKHVHVHFWLRQV37KHH[WHQWWRZKLFKWKHVHSRVLWLYHUHVSRQVHVDUHOLQNHGWR24 
PRUHEHWWHUTXDOLW\YHJHWDWLRQper seRUVLPSO\WRDSHUFHSWLRQWKDWWKHVLWHVZHUHPRUH25 
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HIIHFWLYHO\PDQDJHGLVGLIILFXOWWRSURYH7KHIDFWWKDWUHVLGHQWVDOVRUHSRUWHGOHVVVWUHVV1 
DURXQGWKHUHYHJHWDWHGSORWVKRZHYHUPD\LQGLFDWHWKHUHZDVDWOHDVWVRPHUHVWRUDWLYH2 
HIIHFWEHLQJDFWLYDWHG,QFUHDVLQJWUHHFRYHUKDVDOVREHHQOLQNHGZLWKUHGXFWLRQVLQUREEHU\3 
EXUJODU\WKHIWDVZHOODVVKRRWLQJZLWKPRGHOOLQJE\7UR\et al.VXJJHVWLQJD4 
LQFUHDVHLQWUHHFDQRS\FRYHUDFURVVWKHXUEDQPDWUL[FRUUHODWHVZLWKDUHGXFWLRQLQ5 
FULPHUDWHVHYHQZKHQFRQIRXQGHGIDFWRUVVXFKDVVRFLRHFRQRPLFFRQVLGHUDWLRQVDUH6 
DFFRXQWHGIRU7KHVHDVSHFWVQHHGIXUWKHUH[SORUDWLRQDQGZHDUHQRWDWWKHSRLQWZKHUH7 
VSHFLILFJHQRW\SHVFDQEHDGYRFDWHGWRVWRSKRPLFLGHV1HYHUWKHOHVVWUHHVHVSHFLDOO\WKRVH8 
ZLWKDEURDGFURZQRUDKLJKFURZQWUXQNUDWLRWKDWSHRSOHVHHPWRSUHIHU/RKUDQG3HDUVRQ9 
0LPV*HUVWHQEHUJDQG+RIIPDQPD\EHWKHRQHVWRFRQVLGHUZKHQSURPRWLQJ10 
DUHOD[HGDPELHQFHVHHH[DPSOHVDERYHEXWDOVRDWDODUJHUµODQGVFDSHVFDOH¶VHOHFWLRQVVXFK11 
DVAcer cappadocicumQuercus roburMorus alba Catalpa bignonioidesDQGPrunus 12 
yedoensis13 
 ,QFRQWUDVWWRWUHHVVKUXEVRUDWOHDVWGHQVHEHOWVRIVKUXEVDUHSRVLWLYHO\DVVRFLDWHG14 
ZLWKFULPHRUSHUFHSWLRQVRIFULPH7UR\et al.,6XFKSODQWLQJVFDQFRQFHDOFULPLQDOV15 
EHIRUHDQDWWDFNRUDIIRUGFULPLQDOVDSODFHWRKLGHWKHLUDFWLYLWLHVRUWKHLUVWROHQJRRGV7R16 
FRXQWHUDFWWKLVVKUXEVVPDOOWUHHVWKDWHLWKHUKDYHEDUHVWHPVDWWKHEDVHRUFDQEHUHDGLO\17 
SUXQHGWRUHPRYHEDVDOIROLDJHHJPrunus laurocerasusCorylus avellanaCotoneaster 18 
cornubia, Cercis siliquastrumDUHDGYRFDWHGIRUWKRVHSDUNVLWHVZKHUHUHWDLQLQJVLJKWOLQHV19 
WKURXJKWKHYHJHWDWLRQUHGXFHVWKHULVNRIFULPH+HUHKRZHYHULVDQH[DPSOHRIDWUDGHRII20 
EHWZHHQWZRGLIIHUHQWHFRV\VWHPVHUYLFHV±WKHSUHFLVHRSSRVLWHRIWKLVYHJHWDWLRQ21 
GHVLJQVKUXEIRUPEHLQJUHTXLUHGWRDWWHQXDWHQRLVHSUREOHPV$URXQGWKHKRPHKRZHYHU22 
RWKHUVKUXEVSHFLHVSURYLGHDGLVWLQFWµVHFXULW\¶VHUYLFHWKRXJKQRWDEO\WKRVHZLWKWKRUQVRU23 
VKDUSVHUUDWLRQVWRWKHOHDYHV6SHFLHVFXOWLYDUVZLWKLQJHQHUDVXFKDVPyracanthaBerberis,24 
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Rosa,IlexRubus DQG UlexEHLQJFRPPRQO\XWLOLVHGWRSURWHFWWKHGRPHVWLFSURSHUW\IURP1 
LQWUXGHUV2 
3 
10. Educational and cultural opportunities around engagement with nature 4 
,QDVRFLHW\WKDWLVUDSLGO\EHFRPLQJXUEDQLVHGXUEDQJUHHQVSDFHLVDYLWDOFRPSRQHQWIRU5 
FLWL]HQVDQGFKLOGUHQLQSDUWLFXODUWRHQJDJHZLWKQDWXUH(QJDJHPHQWLQWKHQDWXUDOZRUOG6 
KDVEHHQOLQNHGWRKHDOWKEHQHILWVVHHDERYHEXWDOVRSHUVRQDODQGVRFLDOGHYHORSPHQW7 
SRVLWLYHDWWLWXGHVDQGYDOXHVJUHDWHUUHVLOLHQFHWRVWUHVVIXOOLIHHYHQWVRSSRUWXQLWLHVIRUVHOI8 
GLVFRYHU\DQGXQVWUXFWXUHGSOD\LPSURYHGFRJQLWLYHIXQFWLRQLQJDVZHOODVDFWLQJDVD9 
FDWDO\VWIRUVRFLDOLQWHUDFWLRQVWKDWWKHPVHOYHVSURPRWHDQDSWLWXGHIRUOHDUQLQJ:HOOVDQG10 
(YDQV&KDUOHVDQG/RXY*XQGHUVHQet al.,,QGHHGVXFKHQJDJHPHQW11 
HQKDQFHVHFRORJLFDOOLWHUDF\ZLWKFRUUHVSRQGLQJµOLIHFKDQFHV¶LQFOXGLQJRSSRUWXQLWLHVIRU12 
FDUHHUVLQWKHQDWXUDOHQYLURQPHQWQRWOHDVWLQWKHHQYLURQPHQWDODQGELRORJLFDOVFLHQFHV$13 
UHSRUWIURPWKH5R\DO6RFLHW\IRUWKH3URWHFWLRQRI%LUGV563%$QRQEKRZHYHU14 
VXJJHVWHGWKDWXSWRRIFKLOGUHQLQWKH8.KDYHµLQVXIILFLHQWFRQQHFWLRQWRQDWXUH¶7KLV15 
KDVLPSOLFDWLRQVIRUHGXFDWLRQDORSSRUWXQLWLHVDQGZHOOEHLQJIRUWKHFKLOGUHQEXWDOVRIRUWKH16 
IXWXUHFRQVHUYDWLRQRIVSHFLHVDVDODFNRINQRZOHGJHRIWHQUHODWHVWRDODFNRIFDUH&KDUOHV17 
DQG/RXY7KLVLVRQHUHDVRQZK\FRQVHUYDWLRQERGLHVVXFKDVWKH563%DQGWKH8.18 
:LOGOLIH7UXVWVDUHQRZLQYHVWLQJLQUHVHDUFKDQGSURPRWLRQDOFDPSDLJQVDURXQGWKLVLVVXH19 
,QWHUHVWLQJO\WKH563%UHSRUWLQGLFDWHVWKDWHQJDJHPHQWZLWKQDWXUHFDQEHKLJKHVWLQXUEDQ20 
VLWXDWLRQVVXJJHVWLQJWKDWXUEDQJUHHQVSDFHVDUHSOD\LQJDVLJQLILFDQWUROHLQDOORZLQJ21 
ZLOGOLIHWREHSUHVHQWDSSUHFLDWHGDQGUHODWLYHO\HDV\IRUSHRSOHWRDFFHVV+LJKO\YLVXDO22 
DQLPDOWD[DHQFRXUDJHLQWHUDFWLRQVZLWKWKHQDWXUDOZRUOGEXWVRWRGRµLFRQLF¶RUFXOWXUDO23 
OLQNHGSODQWVSHFLHVHJIRUFKLOGUHQLQZHVWHUQFXOWXUHVHelianthus annuus VXQIORZHU24 
Antirrhinum majusVQDSGUDJRQPapaver rhoeasFRUQSRSS\Aesculus hippocastanum25 
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KRUVHFKHVWQXWTaraxacum officinaleGDQGHOLRQDQG NarcissusFXOWLYDUVGDIIRGLOV1 
DPRQJVWPDQ\RWKHUV,QDGGLWLRQEHLQJLQYROYHGZLWKIRRGJURZLQJLQKRPHJDUGHQV2 
DOORWPHQWVDQGFRPPXQLW\JDUGHQVHGXFDWHVFKLOGUHQDERXWQDWXUDOSURFHVVHVDQGHQKDQFHV3 
DZDUHQHVVDERXWIRRG0RUHRYHUVXFKDFWLYLWLHVLPSURYHVRFLDOFDSLWDOZLWKLQDQGRXWZLWK4 
WKHIDPLO\7KRPSVRQet al.,DQGLQWURGXFHFKLOGUHQWRKHDOWKLHUHDWLQJKDELWV&DUQH\5 
6 
7 
Disservices 8 
'HVSLWHWKHUDQJHRIVHUYLFHVSURYLGHGE\ODQGVFDSHSODQWVVRPHVSHFLHVDOVRSUHVHQW9 
GUDZEDFNVGLVVHUYLFHV/DQGVFDSHDUFKLWHFWVDUHXQGHUSUHVVXUHWRDYRLGSODQWVWKDWGURS10 
IUXLWRQWRSDYHPHQWVVRPDOHSODQWVDUHWKHSUHIHUUHGFKRLFHUDWKHUWKDQWKHIHPDOH11 
HTXLYDOHQWZKHUHWKLVLVDSUREOHPHJHLWKHURQO\WKHPDOHIRUPRIGinkgo bilobaRUWKH12 
VHHGOHVVIRUPµ)DVWLJLDWD¶DUHUHFRPPHQGHGDVURDGVLGHSODQWLQJV$VZHOODVEHLQJ13 
XQVLJKWO\RYHUULSHIUXLWDVZLWKGRPHVWLFSOXPPrunus domesticaIRUH[DPSOHDWWUDFW14 
QXLVDQFHLQVHFWVSHFLHVQRWDEO\ZDVSVDQGIOLHV7UHHVWKDWDUHDVVRFLDWHGZLWKODUJHDPRXQWV15 
RIOHDIOLWWHUHJAesculus, Juglans, Populus, SalixVSSDUHEHVWDYRLGHGLQSHGHVWULDQ16 
SUHFLQFWVDQGWKRVHOLQNHGZLWKKLJKKRQH\GHZVHFUHWLRQVVXJDU\H[XGDWHVIURPDSKLGVDQG17 
VFDOHLQVHFWVHJ Tilia x europaeaDUHQRWDSSURSULDWHIRUSODQWLQJZLWKLQFDUSDUNVGXHWR18 
PDUNLQJWKHSDLQWZRUNRIFDUV3RRUFKRLFHRIVSHFLHVDOVRFRUUHODWHVZLWKSUREOHPV19 
DVVRFLDWHGZLWKWUDSSLQJOLWWHUCotoneasterVSSH[FHVVLYHSROOHQSURGXFWLRQBetulaRUWKH20 
UHOHDVHRIELRYRODWLOHRUJDQLFFRPSRXQGVZKLFKHOLFLWR]RQHIRUPDWLRQDQGUHGXFHDLUTXDOLW\21 
HJPinus, Eucalyptus VSSLUULWDQWKDLUVFremondodendron californicaRUHYHQGLUHFWWR[LF22 
HIIHFWVLILQJHVWHGLaburnum × watereri
9RVVLL
2WKHUVSHFLHVDUHQRWRULRXVIRUWKHOHYHORI23 
PDLQWHQDQFHWKH\UHTXLUHWRNHHSWKHPLQVKDSHDQGZLWKLQWKHLUGHVLJQDWHGERXQGDULHVHJ24 
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Cupressus × leylandii$JDLQFKRLFHRIVSHFLHVEHFRPHVSDUDPRXQWLQPLQLPLVLQJWKH1 
SRWHQWLDOIRUGLVVHUYLFHVDQGSURPRWLQJSRVLWLYHWUDLWV2 
3 
Multiple benefits  4 
5HVHDUFKZLWKLQWKHDXWKRUV¶WHDPVKDVVWDUWHGWRLQYHVWLJDWHWKHPXOWLSOHVHUYLFHVRIIHUHGE\5 
JUHHQURRISODQWV&HUWDLQOHDIFDQRS\WUDLWVLGHQWLILHGDVFRQWULEXWLQJWRORFDOL]HGFRROLQJ6 
9D]0RQWHLURet al.,DUHDOVRFORVHO\FRUUHODWLQJZLWKDVSHFLHV¶FDSDFLW\WRPLWLJDWH7 
IORRGLQJE\UHGXFLQJVXUIDFHUXQRII.HPSSHUVFRPP,QWKHVHODWHVWH[SHULPHQWVSalvia 8 
officinalisDQGStachys byzantinaSUHYLRXVO\LGHQWLILHGDVWKHVSHFLHVZLWKJUHDWHVWFRROLQJ9 
FDSDFLW\IURPRXUVPDOOVHOHFWLRQRIPRGHOVSHFLHVGHPRQVWUDWHGWKHJUHDWHVWDELOLW\WRUHWDLQ10 
ZDWHULQWKHFDQRS\DERXWRIWKDWDSSOLHGDQGWRLQFUHDVHWKHµUHFKDUJHSRWHQWLDO¶RIWKH11 
VXEVWUDWHWKH\LQFUHDVHGZDWHUKROGLQJFDSDFLW\E\FRPSDUHGWRRQO\ZLWKSedum12 
EHIRUHDVXEVHTXHQWUDLQIDOOHYHQW,QWKLVFDVHWKHFRPPRQWUDLWRIKLJKHYDSRWUDQVSLUDWLRQ13 
UDWHKDVDSRVLWLYHLQIOXHQFHRQERWKWKHFRROLQJVHUYLFHDQGWKHDELOLW\WRUHFKDUJHWKHZDWHU14 
KROGLQJFDSDFLW\RIWKHVXEVWUDWH)LJ15 
,GHQWLI\LQJVLQJOHIXQFWLRQDOWUDLWVWKDWKDYHSRWHQWLDOWRSURYLGHPXOWLSOHVHUYLFHVKDV16 
EHHQDQREMHFWLYHLQRWKHUHFRV\VWHPPDQDJHPHQWDSSURDFKHVHJGH%HOORet al,Q17 
DGGLWLRQWRRXUVWXGLHVKLJKOLJKWLQJWKHEHQHILWVRISalviaDQGStachysRQXUEDQWHPSHUDWXUH18 
DQGZDWHUPDQDJHPHQWWKHVHWZRVSHFLHVDUHLGHQWLILHGZLWKZLGHUVHUYLFHSURYLVLRQ>WKH19 
KDLUVRIStachysOHDYHVSURYLGHQHVWLQJPDWHULDOIRUZRROFDUGHUEHHVAnthidium manicatum20 
*DUEX]RYDQG5DWQLHNVDQGDUHHIIHFWLYHDWWUDSSLQJDHULDOSROOXWDQWV6KDFNOHWRQet 21 
alSalviaSURYLGHVQHFWDU0DþXNDQRYLü-RFLüet alDQGSROOHQ%R]HN22 
IRUKRQH\EHHVApis melliferaDQGLWVIROLDJHLVDIXQGDPHQWDOLQJUHGLHQWLQ0HGLWHUUDQHDQ23 
FXLVLQHDQGDVRXUFHRIHVVHQWLDORLOV&DUUXEEDet al@24 
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2WKHUVWXGLHVVKRZWRRWKDWFHUWDLQVSHFLHVDUHEHWWHUWKDQRWKHUVLQSURPRWLQJ1 
PXOWLSOHVHUYLFHV,QZRRGODQGV\VWHPVIRUH[DPSOHERWKPiceaDQGBetulaIRUHVWVLQFUHDVH2 
WLPEHUUHVRXUFHVGHDGZRRGRFFXUUHQFHLPSRUWDQWKDELWDWSURYLVLRQDQGVRLOFDUERQ3 
DFFXPXODWLRQFRPSDUHGWRZRRGODQGVWDQGVRIDOWHUQDWLYHVSHFLHV*DPIHOGWet al.4 
Pinus RQWKHRWKHUKDQGKDVOHVVLQIOXHQFHRQVRLOFDUERQEXWSURYLGHVWLPEHUGHDGZRRGDQG5 
DPRUHRSHQFDQRS\WKDWIDFLOLWDWHVVacciniumJURXQGFRYHUWKHEHUULHVRIZKLFKDUHXVHGDV6 
DORFDOIRRGVRXUFHE\ERWKKXPDQVDQGZLOGOLIH6RGLIIHUHQWZRRGODQGW\SHVPD\RIIHU7 
PXOWLSOHVHUYLFHVEXWDOVRDGLIIHUHQWVXLWHRIVHUYLFHVEDVHGRQWKHFRPPXQLW\FRPSRVLWLRQ8 
,VEHOOet alDQLPSRUWDQWSRLQWWRFRQVLGHUZKHQGHVLJQLQJSODQWFRPPXQLWLHVLQWKH9 
XUEDQODQGVFDSH10 
11 
What next? 12 
7KHFRQFHSWWKDWSODQWVSURYLGHDUDQJHRI(6VWRWKHXUEDQHQYLURQPHQWKDVEHFRPH13 
JUDGXDOO\UHFRJQLVHGRYHUWKHODVWWZRGHFDGHVEXWWKHQRWLRQWKDWSODQWFKRLFHDQGWKHLU14 
FRPPXQLW\VWUXFWXUHDQGG\QDPLFVPD\EHLPSRUWDQWFRPSRQHQWVLQWKLVVHUYLFHGHOLYHU\15 
UHPDLQVWREHXQLYHUVDOO\DFNQRZOHGJHG)URPWKHSRLQWRIYLHZRIPRVWSUDFWLWLRQHUVSODQW16 
FKRLFHZLWKLQXUEDQ*,VWLOOWHQGVWREHGHWHUPLQHGE\ZKDWVXUYLYHVDQGZKDWLVDHVWKHWLF17 
DQGLQVRPHFLUFXPVWDQFHVHJXUEDQQDWXUHUHVHUYHWKHJHRJUDSKLFRULJLQRIWKHSODQWV18 
7KLVSDSHUKLJKOLJKWVWKRXJKWKDWJHQRW\SHVHOHFWLRQFDQPDNHDUDGLFDOGLIIHUHQFHWROHYHORI19 
(6GHOLYHU\DQGIXUWKHUUHVHDUFKLVUHTXLUHGWRKHOSSRSXODWHDPRUHFRPSUHKHQVLYHGDWD20 
EDVHUHODWLQJSODQWVHOHFWLRQWRNH\EHQHILWV7KLVZLOODOORZSUDFWLWLRQHUVWRVHOHFW21 
DSSURSULDWHJHQRW\SHVWRPHHWVSHFLILFVLWXDWLRQVDQGVFHQDULRV7KLVZLOOLQHYLWDEO\LQYROYH22 
GHYHORSLQJLQYHQWRULHVDQGDOOLHGSXEOLFDWLRQVWRGLVVHPLQDWHLQIRUPDWLRQDQGDGYLFHWRHQG23 
XVHUV,QYHU\SUDFWLFDOWHUPVLWZRXOGEHXVHIXOWRVHHWKLVQHZLQIRUPDWLRQDGGHGWRWKH24 
ODEHOVRIFRPPHUFLDOO\UHWDLOHGSODQWVVXFKWKDWWKHVHQRWRQO\VWDWHWKHSODQWVDHVWKHWLF25 
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TXDOLWLHVHJµJRRGDXWXPQFRORXU¶EXWDOVRDGGLQIRUPDWLRQDURXQGWKHLUVHUYLFHSURYLVLRQ1 
HJµKHOSVFRROWKHSDWLR¶RUµLPSURYHVZDOOLQVXODWLRQ¶7RGDWHWKLVVHUYLFHSURYLVLRQKDV2 
RQO\EHHQGRFXPHQWHGZLWKUHVSHFWWRZLOGOLIHFRQVHUYDWLRQYDOXHµIUXLWDWWUDFWVELUGV¶3 
µSHUIHFWIRUSROOLQDWRUV¶HWFEXWWKLVVKRXOGJRIXUWKHU$WDPRUHVWUDWHJLFOHYHOLQIRUPDWLRQ4 
RQµPRGHO¶IXQFWLRQDOSODQWFRPPXQLWLHVDQGFDVHVWXGLHVRIZKHUHWKHVHKDYHEHHQSXWLQWR5 
SUDFWLFHVKRXOGEHPDGHDYDLODEOHWRSROLF\PDNHUVDQGRWKHUVWDNHKROGHUV$VRXWOLQHG6 
DERYHPDQ\SROLF\PDNHUVQRZXQGHUVWDQGWKHµZK\V¶IRU*,EXWIRFXVQRZQHHGVWRVKLIWWR7 
WKHµKRZV¶DQGµZKHUHV¶WRKHOSHQVXUHHIIHFWLYHLPSOHPHQWDWLRQ8 
3ODQWVWKDWRSWLPLVH(6SURYLVLRQQHHGWREHHPEHGGHGLQWRWKHXUEDQIDEULFPRUH9 
HIIHFWLYHO\7KLVPHDQVSURYLGLQJWKHPZLWKWKHDSSURSULDWHVSDFHDQGQHFHVVDU\UHVRXUFHV10 
,QGHHGWKHERG\RIGDWDFROOHFWHGWRGDWHFKDOOHQJHVDQXPEHURIFXUUHQWSDUDGLJPVDERXW11 
XUEDQ*,5DWKHUWKDQWU\LQJWRJHWUREXVWVWUHVVDGDSWHGVSHFLHVWRMXVWVXUYLYHRQJUHHQ12 
URRIVDQGZDOOVSODFHPHQWRIDSSURSULDWHLQIUDVWUXFWXUHHJGHHSHUVXEVWUDWHVDQGDUWLILFLDO13 
LUULJDWLRQFRXOGDOORZIRUPXFKPRUHIXQFWLRQDOVSHFLHVWREHHPSOR\HG7KHDGYDQWDJHV14 
JDLQHGSRWHQWLDOO\VLJQLILFDQWO\RXWZHLJKDQ\DGGLWLRQDOFRVWVDVVRFLDWHGZLWKWKHHQKDQFHG15 
LQIUDVWUXFWXUH16 
6LWHDQGPDQDJHPHQWOLPLWDWLRQVFXUUHQWO\WKUHDWHQHGSODQWVXUYLYDODQGKHQFH17 
IXQFWLRQDOLW\LQPDQ\XUEDQVLWXDWLRQV(YHQODUJHUDQGPRUHH[SHQVLYHSODQWVVXFKDV18 
VWDQGDUGWUHHVPD\IDLOGXHWRVLWHOLPLWDWLRQV7KHVHPD\UHODWHWRLVVXHVVXFKDVFRPSDFWLRQ19 
OHDGLQJWRSRRUVRLOVWUXFWXUHZLWKLQDGHTXDWHDHUDWLRQRUGUDLQDJHSURSHUWLHVSROOXWDQWV20 
H[FHVVLYHO\KLJKRUORZS+LQIOXHQFHGE\UHVLGXDOEXLOGLQJPDWHULDOVSK\WRWR[LFLW\WKURXJK21 
GHLFLQJVDOWVDQGRWKHUµXUEDQ¶FRQWDPLQDQWVDVZHOODVGLUHFWSK\VLFDOGDPDJHWRURRWVDQG22 
WUXQNVHJIURPWUHQFKLQJDVVRFLDWHGZLWKXWLOLW\SURYLVLRQDQGPDLQWHQDQFHZLWKLQ23 
VWUHHWVFDSHV-LP&DPHURQDQG+LWFKPRXJK,QVXIILFLHQWLUULJDWLRQUHPDLQVD24 
SUREOHPIRUPDQ\ODQGVFDSHSODQWVPRVWQRWDEO\GXULQJWKHLUHVWDEOLVKPHQWSKDVH7KHVH25 
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IDFWRUVZLOOQHHGWREHDGGUHVVHGHVSHFLDOO\LIWKHSKLORVRSK\PRYHVDZD\IURPVLPSO\µZKDW1 
ZLOOVXUYLYH¶WRµZKDWSURYLGHVIXQFWLRQ¶LHSRWHQWLDOO\DJUHDWHUXVHRIOHVVUHVLOLHQWEXW2 
SHUKDSVPRUHIXQFWLRQDOSODQWVLQIXWXUH'HVSLWHWKHILQDQFLDOLPSOLFDWLRQVKRZHYHURI3 
GHDOLQJZLWKWKHVHLVVXHVHIIHFWLYHO\LQFUHDVLQJDWWHQWLRQLVDOUHDG\EHLQJSDLGWRHQVXULQJ4 
JUHDWHUSODQWORQJHYLW\DWOHDVWIURPWKHPRUHWHFKQLFDOO\DGYDQFHGODQGVFDSHFRPSDQLHV5 
)RUH[DPSOHPDQ\VWUHHWWUHHVDUHQRZSODQWHGLQWRµVWUXFWXUHG¶VRLOV±ZKHUHWKHDJJUHJDWH6 
LVGHVLJQHGWRZLWKVWDQGFRPSDFWLRQDQGUHPDLQZHOODHUDWHGRYHUWLPH%XKOHUet al.,7 
/LNHZLVHEHWWHULQWHJUDWHGDSSURDFKHVWRXUEDQGHVLJQH[SORLWUDLQIDOOUXQRIIDQGUHF\FOHG8 
ZDVWHZDWHUPRUHHIIHFWLYHO\WKHUHE\PHHWLQJSODQWVLUULJDWLRQUHTXLUHPHQWVWKHPRUH9 
VRSKLVWLFDWHGV\VWHPVEHLQJDXWRPDWHGWRVDYHRQKXPDQODERXUWRR7KHHQFRXUDJLQJDVSHFW10 
KHUHLVDVWKHFRVWEHQHILWDQDO\VHVPRYHVLQIDYRXURIWKHEHQHILWVLHVRFLHW\IXOO\11 
XQGHUVWDQGVWKHYDOXHRIWKHSODQWLQJVWKHQKLJKHUFRVWVFDQEHDQGRIWHQDUHMXVWLILHG12 
5HODWLYHO\H[SHQVLYH±µPLFUR¶JUHHQZDOOVVRFDOOHGµDLUSROOXWLRQXQLWV¶DUHEHLQJ13 
LQWURGXFHGWREXVVWRSVDQGRWKHUORFDWLRQVDORQJURDGVLGHVZLWKDLUDFWLYHO\SDVVHGWKURXJK14 
WKHUKL]RVSKHUHLQDQDWWHPSWWRUHPRYHDHULDOFRQWDPLQDWHVVXFKDVQLWURXVR[LGHV+HQU\15 
,IWKHVHSURYHWREHHIIHFWLYHWKH\DUHOLNHO\WREHDGRSWHGDVORFDODXWKRULWLHVEHFRPH16 
PRUHFRQFHUQHGDERXWXUEDQDLUSROOXWLRQ(FRQRPLFPRGHOVDQGWUDGLWLRQDOYLHZVRQZKRDUH17 
WKHFXVWRGLDQVRIXUEDQODQGVFDSHVPD\DOVRFKDQJHLQOLQHZLWK(6SURYLVLRQ,IWUHHV18 
SURYLGHJUHDWHUWKHUPDOFRPIRUWLQDQGDURXQGVKRSSLQJSUHFLQFWV7DOHJKDQLet al.,19 
6DQXVLet al.,WKHQWUHHSODQWLQJVPD\EHLPSOHPHQWHGDQGPDLQWDLQHGE\WKHUHWDLOHUV20 
UDWKHUWKDQWKHORFDODXWKRULW\DVPRUHFRPIRUWDEOHHPSOR\HHVDQGFXVWRPHUVFRUUHODWHVZLWK21 
SRWHQWLDOO\JUHDWHUVDOHVUHWXUQV.ROEet al.VHHSRLQWEHORZWRRDERXWWKHUROHRI22 
UHVLGHQWVYROXQWHHUV23 
8UEDQGHVLJQDOVRQHHGVWREHPRUHLPDJLQDWLYHDQGDLPWRH[SORLWWKHSODQWWUDLWVWR24 
WKHLUIXOO3ODQWHGOLYLQJZDOOVFRXOGEHPRELOHDQGWKHLUSRVLWLRQDOWHUHGWRUHIOHFWWKHQHHGV25 
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RIWKHEXLOGLQJGXULQJGLIIHUHQWVHDVRQVHJLQDQRUWKHUQKHPLVSKHUHVFHQDULRIDoDGHVZRXOG1 
EHSODFHGRQDEXLOGLQJ¶VVRXWKHUQDVSHFWDQGXVHGWRSURYLGHGLUHFWVKDGHWRWKHEXLOGLQJ2 
GXULQJKRWVXQQ\VXPPHUGD\VEXWWKHLURULHQWDWLRQDOWHUHGRQWKHFRROHUGXOOHUGD\VRI3 
ZLQWHUWRPD[LPLVHQDWXUDOGD\OLJKWIURPWKHVRXWKWRLOOXPLQDWHWKHEXLOGLQJ)LJVDQG4 
)XUWKHUUHVHDUFKLVZDUUDQWHGWRLQYHVWLJDWHWKHIHDVLELOLW\DQGFRVWHIIHFWLYHQHVVRIVXFK5 
DSSURDFKHV6 
$GYDQFHVVKRXOGQRWEHOLPLWHGWRDWHFKQLFDOQDWXUHDORQHKRZHYHU([LVWLQJ7 
SDUDGLJPVDURXQGWKHVRFLDOVRFLHWDOFRQWH[WPD\QHHGWREHFKDOOHQJHGWRRSDUWLFXODUO\ZLWK8 
UHVSHFWWRWKHPDQDJHPHQWRIXUEDQJUHHQODQGVFDSHV7KHUHPD\EHPRYHPHQWDZD\IURP9 
FHQWUDOFLYLFFRQWUROWRWKRVHVLWXDWLRQVZKHUHUHVLGHQWVYROXQWHHUVDQGPRUHORFDOO\10 
RUJDQLVHGJURXSVWDNHRQJUHDWHUUHVSRQVLELOLW\IRUWKHPDQDJHPHQWRIWKHQHZSODQW11 
FRPPXQLWLHV7KLVPD\QRWMXVWEHVROHO\GXHWRILQDQFLDOFRQVWUDLQWVRQORFDODXWKRULWLHVEXW12 
DOVRWKHIDFWWKDWVRPHRIWKHVHUYLFHGHOLYHU\HJKHDOWKDQGZHOOEHLQJGHSHQGVRQFLWL]HQV13 
WDNLQJDPRUHDFWLYHUROHZLWKLQDQGLQGHHGDFWLYHO\DGYRFDWLQJIRUWKHLUJUHHQVSDFHV14 
'HWDLOHGLQIRUPDWLRQLVUHTXLUHGEHIRUHDQLQGLYLGXDOJHQRW\SHFDQEHIXOO\DVVHVVHG15 
IRULWVIXQFWLRQDOPHULWV7KLVOLPLWVWKHQXPEHURIVSHFLHVFXOWLYDUVWKDWFDQEHHYDOXDWHG16 
ZLWKLQDJLYHQWLPHDQGFRXOGOHDGWRDVLWXDWLRQZKHUHRQO\DVPDOOSURSRUWLRQRIWKHXVHIXO17 
SODQWJHQRW\SHVDUHLGHQWLILHGDQGDFWLYHO\HQGRUVHGIRUWKHLU(6SURYLVLRQDWOHDVWLQLWLDOO\18 
7KHXUEDQHQYLURQPHQWLVJRLQJWREHSRRUO\VHUYHGKRZHYHULIRQO\µPRQRFXOWXUHV¶RID19 
IHZµIXQFWLRQDONH\VWRQH¶JHQRW\SHVDUHVODYLVKO\SURPRWHGDQGXVHG$WWKHVDPHWLPHLWLV20 
QRWIHDVLEOHWRHYDOXDWHLQGHSWKWKH(6SRWHQWLDORIHYHU\RQHRIWKHJHQRW\SHV21 
DYDLODEOHWRWKHODQGVFDSHVHFWRU7KXVZHDUJXHWKDWDQLQLWLDOVWHSIRUZDUGLVWRGHHSHQRXU22 
XQGHUVWDQGLQJDERXWKRZSDUWLFXODUVWUXFWXUDOSK\VLRORJLFDOWUDLWVHJFRORXUKDLULQHVVVL]H23 
RIFDQRS\DQGRUURRWV\VWHPLQKHUHQWHYDSRWUDQVSLUDWLRQUDWHFRUUHODWHZLWKWKHSURYLVLRQRI24 
VSHFLILF(6V%\SURYLGLQJDQH[WHQGHGFKRLFHRISODQWJHQRW\SHVZKLFKRIIHUJRRGVHUYLFHLQ25 
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YDULRXVFDWHJRULHVµFRROLQJ¶µUDLQIDOOPLWLJDWLRQ¶µSROOXWDQWWUDSSLQJ¶HWFWKHGLYHUVLW\RI1 
XUEDQSODQWLQJZLOOEHLQFUHDVHGZKLOVWDOVRLPSURYLQJRYHUDOO(6GHOLYHU\7KHH[WHQWWR2 
ZKLFKWKHSRVVHVVLRQRIµJHQHULF¶VWUXFWXUDOWUDLWVKRZHYHUDFWXDOO\UHODWHVWRWKHPDJQLWXGH3 
RIVHUYLFHGHOLYHU\UHPDLQVWREHWHVWHGLQIXOO)RUH[DPSOHGRDOOJUH\OHDYHGSODQWVSURYLGH4 
DVLPLODUDOEHGR"2EYLRXVO\WRRZKHUHVSDFHLVOLPLWHGLWLVGHVLUDEOHWRLGHQWLI\JHQRW\SHV5 
WKDWGHOLYHUPRUHWKDQDVLQJOHVHUYLFH6 
$GGLWLRQDOO\DOWKRXJKVRPHVSHFLHVKDYHDJUHDWHUQXPEHURIIXQFWLRQDOWUDLWVWKDQ7 
RWKHUVGHVLJQLQJPRUHGLYHUVHSODQWFRPPXQLWLHVLVOLNHO\WRSURYLGHJUHDWHUUHVLOLHQFHLQWKH8 
ORQJWHUP,VEHOOet al./XQGKROPDVZHOODVEHLQJLQWULQVLFDOO\PRUHLQWHUHVWLQJ9 
per se6RWKHXUEDQSODQWFRPPXQLWLHVRIWKHIXWXUHVKRXOGLQFRUSRUDWHDUDQJHRIJHQRW\SHV10 
ZKLFKDUHWDUJHWHGDWDSDUWLFXODUVHUYLFHHJDWPRVSKHULFFRROLQJEXWDOVRLQFOXGHRWKHUV11 
WKDWFRYHUGLIIHUHQW(6SURYLVLRQUHTXLUHPHQWVHJQRLVHDEDWHPHQWDVZHOODVDGGLQJ\HW12 
IXUWKHUJHQRW\SHVVLPSO\WRKHOSHQVXUHYDULHW\DQGGLYHUVLW\6LPLODUO\DPRUHFRPSOHWH13 
XQGHUVWDQGLQJRIWKHGHVLUHGJRDOVRIWKHVHFRPPXQLWLHVZLOOLQLWVHOIKHOSGULYHWKHLUGHVLJQ14 
DQGPDQDJHPHQW)RUH[DPSOHSODQWFRPPXQLWLHVWKDWDUHGHVLJQHGWRDWWUDFWLepidopteraIRU15 
H[DPSOHPD\QHHGWRSURYLGHDVRXUFHRIQHFWDUIRUORQJHUWKDQDQ\RQHWUDQVLHQWIORZHULQJ16 
SODQWVSHFLHVDORQHFDQJLYH6LPLODUO\WKHFRPPXQLW\VKRXOGLQFOXGHSODQWVSHFLHVWKDWDFWDV17 
KRVWVWRWKHODUYDOVWDJHVDVZHOODVVLPSO\IHHGLQJWKHDGXOWVWKXVDOORZLQJWKHLQVHFWWR18 
FRPSOHWHLWVHQWLUHOLIHF\FOHZLWKLQDIDLUO\VPDOOJHRJUDSKLFDOUDQJH8QOLNHWKHUXUDO19 
HQYLURQPHQWZKHUHHPSKDVLVVKRXOGUHPDLQRQQDWLYHVSHFLHVDQGQDWXUDOVHPLQDWXUDO20 
HFRV\VWHPVWKHXUEDQHQYLURQPHQWKDVPRUHRSSRUWXQLW\WRH[SHULPHQWZLWKKRZYHJHWDWLRQ21 
FDQEHXVHGPRUHHIIHFWLYHO\DQGZLWKJUHDWHULQQRYDWLRQZLWKDSSURSULDWHVDIHJXDUGVWR22 
RSWLPLVH(6GHOLYHU\7KHFRQFHSWRI*,LVQRZµLQSODFH¶LQPDQ\RIRXUWRZQVDQGFLWLHV23 
EXWLWVWUXHSRWHQWLDOZLOORQO\EHUHDOLVHGZKHQZHHODERUDWHDQGHQULFKHQµWKHGHWDLOV¶DQG24 
GHYHORSDGLYHUVHPDWUL[RIIXQFWLRQDOJUHHQVSDFHV25 
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1 
&21&/86,2162 
7KLVSDSHUFDOOVIRUJUHDWHUDWWHQWLRQWREHSDLGWRLQGLYLGXDOSODQWVZKHQFRQVLGHULQJ3 
HFRV\VWHPVHUYLFHSURYLVLRQLQDQXUEDQFRQWH[W7KHDUJXPHQWVSUHVHQWHGKHUHLQGLFDWH4 
TXLWHVLPSO\WKDWSODQWFKRLFHPDWWHUV,WLVQRORQJHUDSSURSULDWHIRUXUEDQJUHHQVSDFHWREH5 
SRSXODWHGZLWKSODQWVSHFLHVEDVHGRQDQad hocPDQQHUUHODWLQJWRDYDJXHQRWLRQRI6 
DHVWKHWLFVRUHYHQVLPSO\RQDµZKDWFDQVXUYLYH¶EDVLV$VXUEDQLVDWLRQLQFUHDVHVDQGWKHUH7 
LVJUHDWHUSUHVVXUHRQODQGIRUGHYHORSPHQWJUHHQVSDFHVQHHGWREHDEOHWRMXVWLI\WKHLU8 
LQFOXVLRQZLWKLQWKHXUEDQPDWUL[EDVHGRQHIIHFWLYHDQGZLGHUDQJLQJVHUYLFHGHOLYHU\9 
0RUHUHVHDUFKLVUHTXLUHGWRXQGHUVWDQGEHWWHUKRZSODQWWUDLWVLPSDFWRQWKDWVHUYLFH10 
GHOLYHU\DQGKRZIXQFWLRQDOFRPPXQLWLHVRISODQWVFDQEHGHVLJQHGWRDGGUHVVVSHFLILF11 
SUREOHPVRUSURYLGHDUDQJHRILPSRUWDQWVHUYLFHVZLWKDOLPLWHGVSDFH2XUNQRZOHGJHEDVH12 
LQVHOHFWLQJDSSURSULDWHSODQWVFRPPXQLWLHVLVLQLWVLQIDQF\EXWDVWKHYDOXHRIDQG13 
UHTXLUHPHQWIRUXUEDQJUHHQLQIUDVWUXFWXUHEHFRPHPRUHDSSDUHQWWKHUHZLOOEHLQFUHDVLQJ14 
SUHVVXUHWRHQVXUHWKDWSODQWFKRLFHLVRSWLPLVHGDQGWKDWWKLVFKRLFHLVEDVHGRQVWURQJ15 
VFLHQWLILFUDWLRQDOH$VVXFKWKLVLVDQH[FLWLQJDQGLPSRUWDQWQHZDUHDIRUSODQWUHVHDUFK16 
0RUHRYHUWKHRSSRUWXQLW\IRUVFLHQWLVWVDQGSUDFWLWLRQHUVWRWUDQVIRUPWKHXUEDQPDWUL[17 
WKURXJKPRUHHIIHFWLYHDQGZLGHUXVHGRISODQWVLQVRPHFDVHTXLWHOLWHUDOO\WXUQLQJRXUJUH\18 
FLWLHVJUHHQKDVVLJQLILFDQWDQGQRWDEOHLPSDFWIRUSODQWVFLHQFHJOREDOO\7KLVDUHQDRI19 
UHVHDUFKKDVRSSRUWXQLWLHVWROLQNSODQWVGLUHFWO\WRWKHNH\LVVXHVRIWKHGD\LQFOXGLQJKXPDQ20 
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ZLQWHUWKHIDoDGHVDIIRUGVRODULUUDGLDQFHWRUHDFKWKHEXLOGLQJZDOOWKHUHE\PD[LPLVLQJ13 
QDWXUDOOLJKWHQWHULQJWKHEXLOGLQJDQGFUHDWLQJDZDUPHUHQYLURQPHQWDURXQGWKHEXLOGLQJ14 
ZDOO1RZWKHIDoDGHVDFWDVEDIIOHVGHYLDWLQJDQ\FROGZLQGDZD\IURPWKHZDOOWUDSSLQJ15 
SRFNHWVRIZDUPDLUDQGIXUWKHUHOHYDWLQJWKHWHPSHUDWXUHRIWKHEXLOGLQJHQYHORSRQWKH16 
VRXWKHUQDVSHFW17 
18 
)LJXUH6RPHJUHHQIDoDGHVDUHGHVLJQHGWREHPRELOHDQGXVHGDVWHPSRUDU\ZDOOVWR19 
FUHDWHZLQGVRODULUUDGLDQFHDQGVRXQGµEDIIOHV¶3KRWRFRXUWHV\RI6HDQ)DUUHOO8QLYHUVLW\20 
RI6WDIIRUGVKLUH8.21 
 22 
Green Infrastructure and Ecosystem Services  r.w.cameron@sheffield.ac.uk 
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